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VISIT OF THE NUFFIELD AND TRAVELLING FELLOWS IN 
ORTHOPAEDIC SURGERY TO THE UNITED STATES AND CANADA 


It has been my special privilege to be allowed to read the personal diaries of several of 
the Nuffield and Travelling Fellows who recently enjoyed the hospitality of their American 
and Canadian hosts. I must say that in browsing through these pages, and reading an account 
of the Ball which was held during the combined meeting of the American, British, and 


NUFFIELD AND TRAVELLING FELLOWS IN ORTHOPAEDIC SURGERY 


James Patrick, James Ellis, John Charnley, Derek Strange, Pip Newman, Freddie 
Durbin, John Adams, Miss Marion Pearson, John Fairbank, Ian Smillie, James Wishart, 
Cecil Langton, Edgar Somerville. 


Canadian Orthopaedic Associations in Quebec, I was electrified to learn that ‘‘ W-J was on 
the path of the Welsh girl,’’ which goes to show how unwise it is for any man to read another 
man’s diary! But it is evident that the truth, or at least that part of the truth which at the 
time was apparent to the mind of the writer, is recorded in these diaries in plain and 
unvarnished terms. That the observations were indeed plain cannot be doubted when we 
read: ‘“‘ Have just seen some awful fracture treatment; they seem to operate on most 
everything and fill it up with hardware.’’ But, lest it be thought that the author 
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was prejudiced, let us turn his pages and read an account of another day: “ This was the 
best operative performance I have ever seen—quite faultless and most impressive.”’ 

We must start at the beginning. One fellow, shortly after embarking in the Queen 
Elizabeth, wrote: ‘‘ Got on board and felt a little homesick. Knew that I would rather much 
be rusticating in my country garden than being whirled round at break-neck speed in the 
United States.’”’ But within a week the same young surgeon was writing: ‘“ This trip is 
terrific. Enjoying it immensely. Getting a picture of American surgery which normally 
would take six months to acquire. It will be something to look back on for years to come, 
and against which to weigh this and that.”’ 

There seems to be general agreement that ‘‘ the pace was terrific.’’ One wrote: “ We 
need all the rest we can get; we shall be pretty fagged by the end of this show.”’ In the words 
of another: ‘‘ The organisation has been tip-top—it had to be, to keep up with the programme.” 
Yet another entry reflects the spirit of urgency: ‘“‘ Bed at two—exhausted. Up again at 
three. One hour’s sleep. Driven one hundred miles to Niagara Falls. Back and breakfasted 


” 


by nine a.m. for the start of our programme. Well worth the trouble—it was astounding— 
the roar and sense of power was tremendous.” One of the visitors, after returning to England 
wrote: “It is quite a change getting back to hard work—and in many ways quite restful.’’ 

There can be no doubt that deep impressions were made by the “ great phantom of 
Manhattan,”’ the George Washington Bridge, the Harvard Club “looking four hundred 
years old but really built in 1913,”’ the Boston Braves playing St Louis, the ‘‘ lovely dream 
of a house in Philadelphia,” the Lincoln Memorial, the White House, the Sunday breakfast 
with one hundred guests, the citadel of Quebec ‘‘ where D day was fixed,” the reaches of 
the St Lawrence, the French-Canadian farms, the Royal Mounted police, the new-born 
babies in plastic cots and perspex incubators, and—surprising as it may seem to our American 
friends—‘“ the goldfinches almost all golden yellow,” the “ butterfly called Camberwell 
Beauty which is rare in England,” the seagulls on Lake Ontario, and the cotton-tail rabbit 
‘with a tail just like a lump of cotton, bigger than ours though otherwise much the same.” 

But the profound impression which remains, and will remain throughout the lifetime 
of these thirteen travelling fellows, is that which was inspired by the visit to thirty-four 
hospitals in thirteen cities in forty-two days, during which time they heard two hundred and 
fifty scientific papers. It is perhaps not surprising that two of them, when asked to record 
their impressions in this number of the Journal, claimed indulgence for the reason that it 
was difficult to orientate themselves to so vast a symposium within so short a time. Of 
their new friends and colleagues in the United States and Canada they say: “ With some 
we were in agreement; with some we were not; but all were stimulating.”” The final entry 
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The International Orthopaedic Society will meet in Amsterdam 
in September 1948. This photograph is reproduced from 
¢ “Amsterdams Boukwkunst en  Stadsschoon, 1306 1942 ”’ 
first instinct was to regret his fate (published by C. V. Allert de Lange) by courtesy of my 
friend, F. A. Warners, the architect of Amsterdam, who in 
former years thrilled and inspired me with the joys of this 
States is recorded in these words: wonderful city of old buildings and waterways.—EDITorR. 


“It is really something quite unique 

that we should have everything served up on a dish like this. We hope that a similar 
group of young American and Canadian orthopaedic Surgeons will be able to return the 
visit. This is the start of something big.”’ EDITOR. 


in the diary of the surgeon whose 


in being whirled around the United 


SOCIETE INTERNATIONALE DE CHIRURGIE ORTHOPEDIQUE ET DE 
TRAUMATOLOGIE 


In 1929 the late Fred Albee of New York applied his energy to the task of persuading 
European colleagues that the time had arrived for the creation of an International Society 
of Orthopaedic Surgery. It was necessary for him to convince two people—Sir Robert Jones 
and Professor Vittorio Putti. The idea did not at first appeal to members of the British 
Orthopaedic Association who suggested the alternative proposal of an International Council 
which would maintain liaison between existing national orthopaedic societies. It soon 
became clear that the orthopaedic surgeons of European countries would be satisfied with 
nothing less than a permanent society, organised on the lines of the International Society of 
Surgery which had its headquarters in Brussels. Accordingly, a meeting was held in Paris 
in October 1929, at which the new Society was launched with the goodwill of delegates from 
thirteen countries. The British delegate on this occasion was Thomas Fairbank. By unanimous 
vote, Robert Jones was chosen as first President, with Professor Putti and Professor Gocht 
of Berlin as Vice-Presidents. Professor Maffei and Dr Delchef of Brussels were elected 
Treasurer and Secretary. It was decided that the Society should meet every three years, 
and that membership should be limited to one hundred. 

The first Congress was held in Paris in October 1930. Sir Robert Jones gave his 
presidential address on ‘‘ The Domain of Orthopaedic Surgery.’’ Two subjects were discussed : 
‘The treatment of congenital dislocation of the hip joint after the age of fifteen years ”’ 
and “ Injuries of the wrist joint ’’; each subject being introduced by “ 
were chosen in advance. 


” 


rapporteurs ’’ who 


The second Congress was held in London in July 1933. By then the Society had lost its 
first President. Sir Robert was succeeded by Dr Murk- Jansen of Leiden, superb poly-linguist 
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and close friend of orthopaedic surgeons in many countries. The London Congress, attended 
by more than one hundred members and visitors, was an outstanding success. Professor 
Nové-Josserand of Lyons presided over its deliberations with dignity and charm. At a 
reception at the Royal College of Surgeons of England the Honorary Fellowship of the College 
was conferred upon him. Professor Putti was chosen as President of the next Congress to 
be held in Bologna and Rome in September 1936. It will be noted that the Society has always 
had two Presidents—a President of the Society, a more permanent officer who presides over 
the International Committee meetings, and a President for each Congress. 

The third Congress was held in Bologna and Rome in September 1936. It will long be 
remembered for its brilliant setting under the presidency of Professor Putti who was acclaimed 
as the intellectual leader of international orthopaedics. The Society had then lost two of its 
great founders, for Murk-Jansen died in 1935. He was succeeded as President of the Society 
by Professor Louis Ombrédanne of Paris, who has conducted the affairs of the Society with 
wisdom and distinction during the past twelve years. At the Bologna meeting the title was 
changed to “Société Internationale de Chirurgie Orthopédique et de Traumatologie,” 
despite opposition from German members who were still suffering from the domination of 
general surgeons, and had difficulty in accepting the inclusion of traumatic surgery. Pre- 
liminary arrangements were made for the fourth Congress to be held in Berlin in September 
1939 under the presidency of Professor Hermann Gocht, with Dr Fred H. Albee and 
Professor Patrik Haglund of Stockholm as Vice-Presidents. By July 1939 the programme 
was in the hands of all members, and most “‘ rapports’’ on the main subjects had been 
printed and distributed. Many members had made travel arrangements. Professor Georg 
Hohmann of Frankfurt was in London in July with many of his colleagues, attending an 
international cripples’ conference, and he assured the late Mr Rowley Bristow and this 
writer that no international incident would prevent the Congress being held. We had no 
reason to doubt this belief. But the meeting was cancelled. 

After the liberation of Belgium and France, Professor Ombrédanne and Dr Delchef 
got into touch with national delegates of Allied and friendly nations. An International 
Committee meeting was held in January 1946, and in October 1946 the Society was “‘ re-born ”’ 
at a Scientific Reunion in Brussels. 

The fourth Congress, the first post-war Congress, as already announced in this Journal, 
will take place in Amsterdam between September 13 and 18. 

HARRY PLATT. 
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INFECTIONS OF THE HAND 
J. B. Loupon, J. D. MINIERO, AnD J. C. Scott, OxrorD, ENGLAND 
From the Accident Service, Radcliffe Infirmary, Oxford (Director—J. C. Scott)* 


From January 1945 to December 1946, 723 patients with infections of the hand attended 
the Casualty Department of the Radcliffe Infirmary, Oxford. This represented a loss of 
104,112 man-hours, or the equivalent of five months’ work for one hundred men. That these 
infections account for serious clinical problems is generally recognised, but the number of 
man-hours which is lost is not appreciated fully. 

We have been impressed by the large number of hands which despite treatment were 
damaged beyond repair, both functionally and cosmetically. This was sometimes due to 
neglect in treatment, but in other cases it was the inevitable result even after the early 
application of all methods in current use. These patients were the most regular attenders 
at the Casualty Department. Their dressings required changing, sometimes more than once 
daily. Frequent dressings were not only painful, but they often led to secandary infection 
of the wound. Almost invariably they involved many hours of travelling and waiting, and 
much expense. This paper is presented with the object of stressing the economic importance 
of infections of the hand; of reiterating the necessity for early treatment; and of indicating 
the results of a method of treatment which has been in use for the last six months. The 
main departure from accepted principles has been that instead of performing incision and 
drainage, excision and suture was carried out wherever possible. ; 


CLASSIFICATION OF CASES 


) Pulp infection—a) distal; ) middle; c) proximal. 
) Paronychia. 
) Dorsal space infection—a) middle; b) proximal. 
Hand: 4) Distal palmar pulp infection (‘‘ web space infection ’’). 
) Thenar space infection. 

) Mid-palmar space infection. 

) Hypothenar space infection. 

8) Dorsal space infection—a) subcutaneous, )) subaponeurotic. 
) Tendon sheath infection. 


Based on the most constant symptoms and signs, and for ease of description, we have 
divided all finger and hand infections into four degrees: 
First degree —Throbbing and tenderness; 
Second degree—More marked pain, redness, swelling and heat, tenderness and fluctuation; 
Third degree —Pain, redness, swelling, fluctuation, heat, tenderness, and devitalised skin; 
Fourth degree—‘‘ The discharging hand ’’; pain not so marked but sinus present. 
With the third and fourth degrees there may also be clinical or radiographic evidence of 
destruction of deep tissues. 
Etiology—lIn half the series of sixty-nine cases, there was no history of injury. When there 
was no trauma, minor cut, puncture wound, or blister, it seems probable that the infection 
was often blood-borne, particularly in distal pulp infection of the fingers. The incidence does 
not appear to vary with the time of year, nor with the type of peripheral circulation, but it is 
clearly related to the occupation of the patient. Housewives were most often affected (Table I). 
Bacteriology—A pure growth of staphylococcus aureus was cultured in 87 per cent. of the 
cases. The remaining ones grew staphylococcus aureus and B-haemolytic streptococcus 
(6-5 per cent.), or they were sterile (6-5 per cent.). In the very large majority the organisms 
were sensitive to penicillin. 

* Received for publication, February 14, 1948. 
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PATHOLOGY 


The initial lesion in infections of the hand consists of a group of organisms surrounded 
by an area of reaction. As in all infections, subsequent events depend upon the result of a 
conflict between the general and local resistance; and upon the type, virulence, and 
number of the invading organisms. 

In fascial space infections the lesion consists of three distinct zones: a) a central zone 
with pus under tension—the result of death of cells at the site of entry of the invading 
organisms; 6) a middle zone of tissues not yet transformed into pus but already undergoing 
necrosis; c) a peripheral zone where the tissues are viable, but are subjected to considerable 
tension due to increased blood flow and oedema, surrounded by normal tissue (Fig. 1). 

Progressive tissue necrosis, with increased extra-vascular fluid in the immediate vicinity, 
leads to increasing tension which interferes seriously with blood supply and local resistance, 
thereby establishing a vicious circle. The resulting spread of tissue necrosis is irregular, and 
is governed largely by the power of resistance of the tissues and by the local anatomical 
arrangements. 


JLst DEGREE 2nd OEGREE 


a iy 


Srd_ DEGREE 


DEVITALIZED SKIN 
Fia. 1 


Pulp Space Infection. 


Sometimes the symptoms are more pronounced at a distance from the initial lesion, as 
in the case of distal palmar pulp infections. We have found that in this type the initial lesion 
is always in the distal palmar pulp, over the base of the proximal phalanx, the web space 
being infected secondarily (see Case history 3). The signs are more marked in the web space 
by reason of the laxity of tissues. 

In tendon sheaths, infection has invariably spread throughout the length of the sheath 
by the time that a diagnosis is made. Where infection has spread from neighbouring tissues, 
or where it is due to a wound, the severity of the destructive process may be much more 
pronounced at the site of original infection than in the rest of the sheath; but necrosis may 
occur at a point distant from the initial focus of infection, where overlying structures 
compress the swollen and oedematous tendon and sheath. The pathology of tendon 
sheath infections will be described later in more detail. 
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TREATMENT 


Aims of treatment—The aims of treatment are two-fold: 1) Surgical—-a) to secure routine 
early and adequate surgical intervention, with elimination of the methods of blind surgery ; 
b) to avoid spread of infection, and secondary infection, consequent upon the use of drains 
and the methods of frequent dressing; c) to secure first-intention healing; 2) Economic— 
by these methods to minimise permanent loss of function, reduce loss of man-hours, conserve 
hospital facilities, and save unnecessary cost to the community. 


Method of treatment—tThe principles of treatment are based upon: 1) evacuation of pus; 
and 2) excision of necrotic tissues. When using an adequate exposure with a bloodless field 
the necrotic area can be seen clearly. Excision takes the place of the usual process by which 
dead tissues are eliminated by discharge. Healing is thereby accelerated. Moreover, the best 
possible conditions are provided for control of residual infection by the striking and immediate 
improvement in local blood supply after relief of tension. ‘ 

Skin cover—Immediate or early skin cover is the best defence against secondary infection; 
moreover it minimises the amount of scarring. Primary suture is therefore carried out 
whenever possible, the tissues being protected thereafter from the trauma of movement by 
immobilisation in plaster. When immediate skin cover is not possible, early skin grafting 
should be used, the principle of infrequent dressing and plaster protection being employed 
meanwhile because it not only encourages healing but reduces the incidence of secondary 
infection. Early healing is the key to recovery of function. Nothing but harm can result 
from attempts to persuade a patient to move a finger in which there is still infection. 


PRE-OPERATIVE TREATMENT 


Under ideal conditions, a patient with spreading infection and general reaction should 
be admitted to hospital. Unfortunately, shortage of hospital beds has been such that some 
patients in this category were necessarily treated as out-patients. Those who were admitted, 
including all patients with cellulitis, had full investigation including urine analysis, differential 
blood count, blood culture, and estimation of penicillin-sensitivity of the organisms. 

Before operation the affected part was immobilised by means of a plaster slab, and 
elevated either by pillows or slings. Vitamins A, C, and D were given together with copious 
fluids and 50,000 units of penicillin three-hourly. Reflex vasodilatation was sometimes 
produced by a heat-cradle over the trunk or lower limbs, but any value that this procedure 
may have had was outweighed by increased local discomfort. 

These measures improved the general condition and controlled the spread of infection, 
but they failed to influence the local lesion, however small, in which death of tissue had 
already occurred. As soon as the general condition was improved, the infection circumscribed, 
and the blood penicillin level sufficiently high—usually within twenty-four hours of admission— 
operation was undertaken (see Case histories 68 and 69). About 20 per cent. of the patients 
who were treated as out-patients were given 200,000 units of sodium penicillin three hours 
before operation, but this did not seem to influence the result and we now operate on out- 
patients without routine pre-operative treatment. 


OPERATIVE TREATMENT 


Theatre preparation—Strict asepsis, proper instruments, and the aid of an assistant are 
essential. General anaesthesia must be used. Pentothal, nitrous oxyde, and oxygen are 
satisfactory anaesthetic agents even for out-patients. The instruments which should be 
available include: a pneumatic tourniquet, C.T.A.B. for skin preparation, Baird Parker’s 
No. 11 and No. 15 blades, Poirier’s 5-in. peritoneal forceps, Michel toothed and plain forceps, 
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Mayo straight and curved scissors, mosquito forceps, No. 19 curved triangular needles, 
Grade 3N nylon, penicillin powder, calico, plaster of Paris (2-in. bandages). 

The patient is anaesthetised. The limb is elevated for three minutes (held by the tip of 
the fingers in order to avoid obstruction of the venous circulation). The tourniquet is inflated 
quickly to a level above that of the systolic blood pressure. The skin is prepared with cetyl 
trimethyl ammonium bromide, and acriflavine in spirit. 

Incisions—The main concern must be not only to gain free exposure of the lesion, but to 
retain free blood supply to the skin and underlying tissues, and to secure good functional 
and cosmetic results. These aims can best be achieved by the use of skin flaps turned back 
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Fic. 2 


Incisions in relation to underlying structures. 


from curved incisions placed in the skin creases, parallel to skin creases, or remote from skin 
creases (Figs. 2, 3, 4, and 5). In this way even the most gravely contracted scar never inter- 
feres seriously with function. Whenever possible we use incisions in the creases, thus gaining 
the additional advantage of leaving a scar which is unnoticeable. If there is a sinus, one 
limb of the incision must pass through it (in or parallel to a crease) and the necrosed edges 
must be excised conservatively. The ideal is to leave no dead skin and to remove no living 
skin. The skin must be handled gently, the full depth of subcutaneous tissue being mobilised 
with it. Poirier’s five-inch peritoneal forceps, placed at least a quarter of an inch from the 
skin edge and kept in position throughout the operation, are ideal. The same incisions are 
used when there are areas of necrosed skin but skin grafting may subsequently be necessary. 

The incision used for thenar space infections is shown in Fig. 2G. It is placed parallel 
to and on the radial side of the adductor skin crease, thus avoiding the danger of opening 
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the mid-palmar space. It maps out a flap which gives ample exposure of the thenar space. 
It is possible to prolong the incision proximally or distally to the dorsum of the hand. The 
motor branch of the median nerve to the thenar muscles, and the superficial branch of the 
radial artery, can be seen and avoided without difficulty. 

Fig. 2 shows the incisions used: a) for mid-palmar space infection, the palmar fascia 
being divided on the line of fibres; >) for hypothenar space infection; c) for distal palmar pulp 
infection (with this incision we expose both the web space and the primary lesion over the 
base of the first phalanx; it may be extended as shown); d and e) for proximal and middle 
pulp space infection (in middle pulp space infection the transverse limb must be cut with 


Incisions in relation to skin creases. 


care owing to proximity of the tendon sheath at the distal flexor crease); f) for terminal 
pulp space infection (this incision gives adequate exposure for excision in almost all cases, 
and is to be preferred to the “ alligator-mouth ”’ incision which is liable to cause delay in 
healing because of more extensive interference with blood supply to the skin edge). The 
incisions used for dorsal space infections and paronychiae are shown in Fig. 4. 

Operative procedure—The skin flap is lifted and the incisions are prolonged as necessary. 
The edges are retracted with Poirier’s forceps, thus exposing the devitalised tissues. Pus is 
evacuated. Necrotic tissues, recognised by their colour, are then excised by holding them 
with toothed Michel forceps and cutting with Mayo curved scissors. If there is infection of 
bone with sequestrum formation the dead bone is removed. After excision, a thin layer of 
penicillin powder is insufflated and the flap is sutured without tension with grade 3N nylon 
in a No. 19 triangular curved needle. Thick coverings of penicillin powder are to be avoided 
because they retard healing. 


‘ 
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The tourniquet is released only after suture is complete. Since all the vessels have been 
seen and avoided, no ligatures are required. A dry calico dressing is applied. The affected 
part, and no more than the affected part, is then immobilised in plaster. A finger may be 
immobilised adequately by means of anterior and posterior plaster slabs held lightly in place 
by a moistened gauze bandage. Vaseline gauze and elastoplast coverings are not advisable 
because they cause maceration of the skin, permit movement, and do not prevent secondary 
infection. 


POST-OPERATIVE TREATMENT 


Immobilisation is continued until healing has taken place. Elevation is essential. Active 
exercises of the parts which are not immobilised should be encouraged from the beginning. 
Oedema is controlled by elevation of the limb and by active exercises. Ambulatory patients 
are given a sling and it is pointed out to them that the hand must always be kept at a higher 
level than the elbow. In bed the hand must be slung, or rested on a high pillow. Out-patients 
are instructed to report at once if symptoms are not relieved by the operation. No patient 
in this series found it necessary to seek an earlier appointment than had been arranged. 
All were comfortable and needed only to attend for the twice-daily injections of 200,000 units 
of sodium penicillin for five days after operation. Three patients were given sulphadiazine 
and attended only a week afterwards for inspection of the wounds, having had four 
days of chemotherapy. Three were treated without chemotherapy and healed by primary 
intention. 

Elevation and immobilisation should continue until swelling has disappeared and the 
wound is healed—usually within ten days. Sutures should not be removed in less than seven 
days. Gentle use of the digit is encouraged as soon as the wound is healed, even before 
removal of the sutures. Full movements were regained in all cases by ordinary use of the 
hand, except in the case of two patients who needed physiotherapy (Cases 62, 65). 

Particular care is necessary when there is necrosed skin. As soon as the wound is clean 
and granulating, skin grafting should be carried out under local anaesthesia. Pinch grafts, 
taken from the inner surface of the arm, have been used. Immobilisation in plaster was 
continued for another eight to ten days. Intensive active exercises were then started. 


TENDON SHEATH INFECTIONS 


In considering the treatment of tendon sheath infections brief discussion of the etiology 
and pathology is necessary. In five of our cases the signs could not be correlated with the 
pathology of tendon sheath infection alone since there was an accompanying lesion, the 
signs of which were superimposed on those of the sheath infection, giving a combined clinical 
picture. 

There are four main ways in which tendon sheath infection may arise, and there are 
four degrees of such infection: 1) the infection may be carried to the tendon sheath in the 
blood stream; 2) there may be lymphatic spread of infection from a neighbouring infection; 
3) there may be direct erosion of a sheath underlying a fascial space infection; 4) there may 
be infection due to direct trauma from a wound, usually over a flexor crease, which may or 
may not have healed before the sheath infection becomes manifest. 

Whatever the etiology, reaction to infection occurs with oedema of the tendon and 
sheath, and exudate formation within it, the whole sheath being distended with thin, clear 
fluid. This constitutes a first degree infection (see Case 60, Figs. 7, 8). At this stage the 
diagnosis can usually be confirmed only by exposure of the sheath which is best carried out 
through a short transverse incision over the distal end (“ observation incision ’’). If it is 
found to be distended with exudate, and to have lost its normal transparency, the sheath is 
opened and washed out with saline from the proximal end by introducing a needle (Fig. 6). 
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Fic. 6 
Method of irrigation of first and second degree tendon sheath infections. 


C—site of observation incision; B—needle introduced for irrigation 
of sheath ; A—alternative site for irrigation. 


Fic. 7 Fic. 8 


Case 60. First degree tendon sheath infection showing area of pain and tenderness (Fig. 7) and 
the same hand after treatment by irrigation (Fig. 8). 
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When the needle is in the sheath no resistance is felt te injection, but if difficulty is encountered 
the proximal end of the sheath can be exposed through a short transverse incision, parallel 
and distal to the distal palmar crease. Using the same needle, 100,000 units of sodium 
penicillin in 5 c.c. of distilled water are injected into the sheath and the observation incision 
is closed. Second degree tendon sheath infection is present when the thin, clear fluid is replaced 





Fic. 9 Fic. 10 


Case 61. Second degree tendon sheath infection and pulp space infection fourth finger—end-result. 





Fic. 11 Fic. 12 


Case 64. Third degree tendon sheath infection. 


by pus. At this stage there is pus formation but no visible evidence of extensive damage to 
the sheath or tendon. The sheath is thick, congested, and oedematous; the tendon is swollen 
but it still retains a glistening appearance. The usual clinical manifestation is a uniformly 
swollen digit, tender over the whole of the sheath, and with considerable limitation of move- 
ment, particularly of extension. There may, however, be definite signs localised to one part 
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of the finger when tendon sheath infection arises by lymphatic spread from a pulp space 
infection in that locality (Case 61, Figs. 9, 10). Treatment should be similar to that described 
for cases in which there are no localising signs. A skin flap is turned over the area where 
signs are maximal. All necrotic tissues are thoroughly excised. The sheath is exposed, opened 
and washed out with saline. Penicillin is instilled from both proximal and distal ends till 





Fic. 13 Fic. 14 Fic. 15 
Case 65. Fourth degree tendon sheath infection with sloughing of tendon, showing the extent of limitation 
of extension. 





Fic. 16 





Fic. 17 Fic. 18 


Case 66. Fourth degree tendon sheath infection after operation showing late function. 


clear fluid is obtained. The skin flap is then sutured in the usual manner. Third degree 
infection is present when part of the sheath has been destroyed, and when there is subcutaneous 
pus with loss of the normal glistening appearance of the tendon (Case 64, Figs. 11, 12). There 
is redness of the finger, with fluctuation and impaired vitality of skin especially over the 
palmar surface of one segment. This may be due to fascial space infection caused by direct 
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spread from an underlying ruptured sheath, or to fascial space abscess which itself caused 
the sheath infection. In these cases treatment should follow the lines of a second degree 
infection with localising signs; excision should include the necrotic areas of the sheath. 
Fourth degree tendon sheath infection, when a sinus is present, may result from any of the 
sequences presented above (Cases 65 and 66, Figs. 13-18). The formation of a sinus, by 
relief of tension, may be associated with relief of acute symptoms and increase in the range 
of movement. In one of our cases (Case 65) the diagnosis was confirmed by pressure over 
the proximal end of the sheath when pus was found to emerge from the sinus. In this type 
of case the incision should extend through the sinus; careful and thorough excision of all 
non-viable tissue is carried out, including conservative excision of the sinus edges, cellular 
tissue, sheath, and tendon. The sheath is washed out, penicillin is instilled, and whenever 
possible, the skin is sutured in the usual way. If suture is not possible, skin grafting is 
performed later (Case 66, Figs. 16-18). 

With third and fourth degrees of infection there may be necrosis of the tendon due to 
destruction at the site of the original infection, or to pressure from overlying structures at 
the flexor creases. As in all other types of infections of the hand, immobilisation in plaster 
is maintained until healing has occurred and only then are active exercises instituted. 
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ILLUSTRATIVE CASES 


Case 3. Fitter, aged 21 years—Signs and symptoms of a second degree distal palmar pulp space 
infection at the base of the fourth digit of the left hand. He gave a history of having had a “‘ web-space ”’ 
infection incised and drained in another hospital fourteen days earlier. The scar of the usual incision 
for a ‘“‘ web-space ’’ infection was well healed but clearly visible. Symptoms had never entirely abated 
since this operation and were becoming more severe. At operation a two-limbed incision was made 
(Fig. 2C). A small abscess with thick yellow pus was found directly under the distal palmar pulp; 
the web-space itself was filled with scar tissue. Excision and suture was carried out. Healing occurred 
by first intention with complete relief of symptoms. 

Comment—From the degree of surrounding fibrous tissue reaction it appeared probable that this abscess 
was the initial lesion in the original ‘‘ web-space ’’ infection—the incision for which had succeeded only 
in draining the space and had left the initial focus of infection to become a residual abscess. 
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Case 68. Carrier, aged 52 years—History of a thorn penetrating the radial side of the palm of the 
left hand. Two days later there were symptoms of acute inflammation and he was treated by his own 
doctor with poultices and ‘“‘M. & B.’’ He was referfed to hospital eight days later and admitted as an 
in-patient on April 15, 1947. He felt ill and had the signs of generalised toxaemia with yellow tint of 
face and mucosae, furred tongue, and a temperature of 101 degrees Fahrenheit (Fig. 19). There was 
swelling of the radial side of the palm extending into the thenar region, the dorsum of the hand, and the 
proximal segment of the index finger. The skin had broken down and an area of acutely tender, soggy, 
cyanosed skin surrounded a sinus discharging thick grey pus. There was axillary adenitis. The symptoms 
improved considerably after immobilisation and elevation of the limb, with penicillin 200,000 units initially 
and 50,000 units three-hourly, and copious fluids. Nevertheless pyrexia continued. Ten hours after 
admission operation was carried out. All necrotic tissue was removed through an incision designed to 
excise the sinus. The skin edges were drawn together with loose nylon sutures but it was not possible to 
secure accurate apposition. April 16, swelling still present; pyrexia up to 100 degrees Fahrenheit; felt well 
and was free from pain. April 18, swelling practically gone; temperature 99 degrees Fahrenheit. April 
19, temperature normal. April 20, elevation discontinued because swelling had disappeared; active 
exercise of non-immobilised parts encouraged; wound granulating well. April 21, discharged in plaster. 
May 7, pinch grafts applied to the granulating area. Healing occurred by May 13, with full function and 
good cosmetic result. 

Comment—The improvement in general condition after rest, local immobilisation, and chemotherapy was 
very striking and the use of skin grafts in an area of skin loss undoubtedly hastened healing and the early 
restoration of function. 
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Case 69. Cook, aged 83 years—The patient gave no history of trauma but stated that she woke on 
the morning of the fourteenth day before admission feeling ill and with a swollen left hand. Twelve 
hours later the forearm was swollen and red and she complained of pain in the axilla. She was taken 
to the local Cottage Hospital and given penicillin therapy. Twelve days later the swelling and redness 
of the forearm had diminished but there was no improvement in the hand. Incision and drainage of 
the proximal pulp space of the fifth digit gave no improvement. She was admitted as an in-patient 
to this hospital, June 2, 1947. General condition was fair with a pyrexia of 100 degrees Fahrenheit 
(Fig. 20). Locally there was gross swelling of the left hand with obliteration of the normal palmar 
concavity ; swelling of the proximal phalanges of the third, fourth, and fifth digits and of the dorsum of the 
hand and lower quarter of the forearm, with marked fluctuation just proximal to the flexor retinaculum. 
There was acute tenderness in all these areas. Movements of the fingers caused pain. There was an 
enlarged and tender supratrochlear gland. Twelve hours after admission, after general and chemo- 
therapeutic treatment, the hand was explored. The proximal pulp of the fifth digit contained little pus 
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but much granulation tissue. In the mid-palmar space communicating with Parona’s space there was a 
considerable quantity of thin yellow pus. This was washed out through two incisions, one as for a 
mid-palmar space (Fig. 3A), and the other in the line of the proximal flexor skin crease of the wrist curving 
proximally along the subcutaneous border of ulna. All necrotic tissue was excised. The wound was 
sutured and the limb immobilised and elevated. June 4, temperature normal; swelling going down; 
symptom free. June 6, swelling disappeared. June 10, all wounds healed; chemotherapy discontinued 
and active exercises commenced. June 14, full and painless movements. June 16, discharged from 
hospital. June 23, returned to work, final cosmetic and functional result perfect. 


Case 65. Farm labourer, aged 40 years—Gave a history of having been pricked by a thorn on the 
right ring finger two weeks before admission; the thorn entered the distal end of the flexor surface of the 
middle phalanx. One day later there was pain and swelling. Seven days later the finger was incised by 
his own doctor over the distal end of the middle phalanx. Fourteen days later there had been no 
improvement despite systemic penicillin and kaolin and magnesium sulphate dressings. He was referred to 
this unit and admitted as an in-patient on May 31, 1947. Examination showed a finger double the normal 
size, with an area of skin loss over the middle phalanx covered with granulations. There was swelling, 
redness and acute tenderness over the proximal phalanx. After immobilisation of the hand and the 
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Case 62. Third degree tendon sheath infection showing limited interphalangeal movement. 


institution of penicillin therapy—50,000 units three-hourly, operation was carried out under general 
anaesthesia. The proximal phalanx was explored and an abscess found lying over the opaque and 
distended tendon sheath. Pressure at this point caused pus to emerge from the wound over the distal flexor 
crease. All necrotic tissue over the proximal phalanx was excised and the old wound then explored; in 
this region the tendon sheath had disappeared and the tendon was sloughing. Thorough excision was 
carried out, including about two-thirds of the width of the tendon. The proximal wound was sutured, 
the hand immobilised in plaster, and one gramme of sulphadiazine given four-hourly in addition to the 
penicillin. On June 5 the proximal wound was healed and the distal wound clean and granulating. Ali 
acute symptoms had subsided. The patient was discharged home. The distal wound healed by secondary 
intention in a further sixteen days. 

Final result—Cosmetically this was good. There was full movement of all joints except the distal inter- 
phalangeal joint where there was only 25 degrees of movement and limitation of extension by 35 degrees 
(Figs. 13-15). This caused no inconvenience and the patient refused physiotherapy on the grounds that 
the finger was perfectly satisfactory. 

Comment—A case of fourth degree tendon sheath infection with necrosis of the tendon and extensive skin 
loss in which chemotherapy was discontinued on the fifth day after operation because the proximal wound 
was healed and the distal wound clean and granulating. There seems little doubt that if earlier skin cover 
had been obtained by skin-grafts, scarring would have been minimised and better function of the distal 
interphalangeal joint obtained. 
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Case 62. Housewife, aged 34 years—Sustained a cut with a nail over the middle pulp of the left 
fourth digit one week before admission. She had received no treatment other than fomentations. 
Examination showed the signs of a third degree middle pulp space infection. Had no movement of the 
finger without pain. At operation the tendon sheath, underlying a pulp abscess, was found to be thickened 
and opaque; a quantity of pus was washed out of it in the usual manner. Owing to an oversight she was 
allowed to return home after operation without immobilisation and this was not remedied until two days 
later (July 7, 1947). A plaster splint was then applied. She was symptom free and remained so until 
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Case 63. Fourth degree tendon sheath infection, also involving the distal palmar pulp and 
the mid-palmar space. 
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5 
Case 63. Showing healing of the wound and function of the finger. 


July 12 when removal of the plaster showed that the wound was nearly healed. The plaster was removed 
and gentle exercises were started. Three days later it was found that the skin flap had sloughed over 
about half its extent and a small amount of superficial pus overlay granulation tissue. The area was 
cleaned and penicillin therapy continued; on July 19 the surface was ready for skin-grafting which was 
carried out with pinch grafts on July 22. The grafts had taken by August 1. By August 17 the cosmetic 
effect was very good and there was fair movement of the two proximal joints but only about 5 degrees 
at the distal interphalangeal joint. One month later examination showed that there was very limited 
movement at the interphalangeal joints (Figs. 21-22). 
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Case 60. Fishmonger, aged 38 years—Puncture wound with a nail in the distal flexor skin crease 
of the left index finger, five days before admission. Within twenty-four hours he had increasing pain, 
swelling and stiffness of the whole finger and was given penicillin 200,000 units daily, together with sulpha- 
diazine by his own doctor, without improvement. He was admitted to this hospital for treatment as an 
out-patient on July 15, 1947. He complained of marked tenderness and pain on movement in the area 
shown (Fig. 7) especially on forced extension, but there was fair active flexion—about 20 degrees at each 
joint. At operation the distal end of the tendon sheath was opened and turbid fluid emerged. The sheath 
was washed out, the wound sutured, and a plaster splint applied. Penicillin treatment was continued, 
200,000 units twice daily, as an out-patient. On July 19 the plaster was removed. The wounds were 
healed and there were no symptoms or signs of infection. Chemotherapy was discontinued. Active 
exercises were instituted. By July 25 full function had been regained (Fig. 8). 


Case 63. Railway worker, aged 51 years—Cut his right hand seven days before admission. The 
hand swelled and became painful. He received no treatment until he came to hospital as an out-patient 
on April 28, 1947. On examination the hand was swollen (Figs. 23-24). All movements of the fingers 
caused pain, particularly extension of the fourth digit, where there was also tenderness down the line of 
the tendon sheath. At operation, which was carried out the same day, pus was found in the fourth web 
space and the tendon sheath was necrosed. Excision of all necrotic tissue including the sheath was carried 
out and the sheath was washed through with saline and penicillin from the distal end. Good skin cover 
was not obtained owing to skin necrosis but approximating sutures were used. He was given penicillin 
400,000 units daily in three doses and sulphadiazine 1 gramme. four-hourly. On May 2 he was free of 
symptoms and the swelling had practically gone. The wound was clean and granulating by May 6. Since 
good skin cover could not be obtained a full thickness skin graft was applied. By May 15 this had only 
partly taken but the wound was healed by May 27. Full movements were then quickly obtained by 
the patient’s own active exercise (Figs. 25-26). 

Comment—This was the only case where a full thickness skin-graft was used and the result was less 
satisfactory than after the use of pinch grafts. 


Case 64. School teacher, aged 24 years—Developed infection of the proximal pulp space of the right 
third finger on May 14, 1947. This was treated with penicillin 100,000 units twice daily but deterioration 
took place. She came to hospital on May 19 and presented the picture shown (Figs. 11 and 12). Active 
movements of the finger were possible but limited; passive extension caused pain. There was tenderness 
over the line of the tendon sheath and the skin was devitalised and necrotic round a sinus. At operation 
pus was found in the tendon sheath and in the pulp space. The usual procedure was carried out, including 
excision of the sinus edges. Healing occurred in eight days with full and painless movement of the finger. 


DISCUSSION 


An attempt has been made to outline the rationale of an approach to the treatment of 
infections of the hand, which in some respects is new. The paper is in the nature of a 
preliminary report. Conclusions based on a series of only sixty-nine consecutive cases must 
obviously be tentative. It may be learnt from Tables I and II that thirty-eight cases without 
skin necrosis healed in an average time of 7-3 days; while the other thirty-one cases, with 
some degree of skin loss, healed in an average of 19-6 days. These figures serve to emphasize 
once more the importance of early diagnosis and treatment. Of these sixty-nine cases, 55 
per cent. had already received various forms of treatment before being sent to hospital, 
including penicillin and sulphadiazine therapy; and of these, 29 per cent. had received surgical 
treatment elsewhere. It seems clear that two further points require emphasis: 1) chemo- 
therapy alone, except perhaps in the very early stages of infection, does not influence the 
local lesion; 2) surgical treatment must be radical at whatever stage it is employed. 

In these tables the time of healing was calculated in days from the date of operation 
to the date when healing was complete. When more than one operation was performed—as 
in the case of skin grafting after excision—the time of healing was calculated from the date 
of the first operation. Our criterion of healing was complete healing of the wound without 
surface moisture, granulation tissue, or scab. In all cases, except those where the functional 
result was imperfect (two in number), patients were able to return to work as soon as the 
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INFECTIONS OF THE HAND 


TABLE I 








Case 5 
No. Sex 
1 | M. 
2 | M. 
3 ; M. 
4); M. 
5 |M 
6 | M. 
7\M 
8|M 
9 | M. 
10 | M. 
ee. 8 
12} I 
3-2 
14 | M. 
15 | EF 
16 | I 
17 | M. 
18 | M. 





DIsTAL PALMAR PULP SPACE (WEB SPACE) INFECTIONS 


Age| Occupation 
20 Student 

27 | Lorry driver 
21 Fitter 

45 Fitter 

15 | College servant 


Schoolboy 
37 Steelworker 


Groundsman 


24 
13 Schoolboy 
6 Schoolboy 
24 Engineer 
38 Housewife 
43 Housewife 
41 Vanman 
57 | Needlewoman 
| 61 Housewife 
20 Student 
51 Furnaceman 
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Length of 


| Time of 



































‘ Previous : 
ree history | : Remarks | healing 
: oh treatment healing 
in days in days 
2 None Following rowing blister 9 
3 None Blister 9 
lal Incised as web space else- 
Kaolin, | d as web space else 
14 AEE where. Residual abscess 7 
incision ; 4 
in distal palmar pulp. 
5 Penicillin Blister ‘ 4 
5 Penicillin — 8 
3 None Blister 4 
7 Poultices Blister 5 
None — 9 
2 None a 6 
? Poultices Blister 8 
THENAR SPACE INFECTIONS 
Similar infection in same 
6 Sulphonamides | locality 6 months earlier 8 
treated by incision and 
drainage 
3 Poultices — 6 
3 Penicillin — 10 
? Penicillin 12 
Treated with sulpha- 
S : diazine only for 4 days . 
2 None : Je 2 6 
post-operatively but 
without penicillin 
Penicillin, 
incision anc F = ‘ 
42 ‘ . d In-patient for 5 days 12 
drainage else- _ 
where 
‘ 
Mip-PALMAR SPACE INFECTIONS 
Rowing blister. Subse- 
4 None quently rowed before 5 
removal of sutures 
Penicillin, 
95 incision and Wound of previous 11 


| drainage else- | 
where 





operation unhealed 
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TABLE I—continued 
DorsAL SPACE INFECTIONS 
Saat Length of : Time of 
Case : : a edna eae he Previous rie aN a 
No. Sex | Age Occupation Degree history Prchetephecen Remarks healing 
in days in days 
Ransiralis r whe ee em 
19 |M.! 19 | Casdeacr 2 3 ; Penicillin, No post-operative 7 
Sulphadiazine chemotherapy 
- | % Penicillin, ? Due to an insect 
20 | M. | 23 | Steelworker 3 5 Kaolin bite ej 
PROXIMAL PULP SPACES 
21 | M. | 14 None 2 5 “ Soaks ”’ _ 10 
22 | M. | 30 Driver 2 3 None ~ 6 
23\ F.|15| Domestic 2 4 None ao ae eee) y 
pre- or post-operatively 
24 J 15 None 3 7 None — 4 
25 | M. ; 16 Student 3 5 None 10 
Rowing blister. Lymph- 
26 | M. | 20 Student 3 5 Penicillin angitis and adenitis on 8 
admission 
Also had accompanying 
paronychia which healed 
27 | M. | 25 Electrician 3 6 None - aye Casmornerapy 18 
—Penicillin for 2 days 
followed by sulphadiazine 
for 3 days 
Penicillin, Discharging sinus after 
ee oases first operation not 
28 | M. | 43 Printer 4 - es “eg : excised: plaster removed 43 
drainage else- te ROS TS 
‘ on 4th day and exercises 
where ‘. 
started 
Canteen i Discharging sinus excised. s 
29 | M. | 18 worker 4 4 None Compare with Case 28 > 
MIDDLE PULP SPACE INFECTIONS 
30M. | 14 Farm 2 8 None = 7 
labourer 
, Factory 9 , 3 
31 | M.| 19 < 2 3 None - 7 
worker 
Removed own dressing on : 
39 | F 30 er 3 5 Siekae 2nd day. No immobilisa- 39 = 
are do bia er ‘ ‘ eid tion. Skin graft on 14th a 
day 5 
33; M.| 34| Jtansport 3 7 None Skin graft on 6th day 30 a 
manager ; 
ets A me aes ere met 5 
34 | M. | 26 Plumber 3 3 None —— 16 pas 
Rowing blister. Subse- 93 
35 | M. | 23 Student 3 7 None quently rowed before oF wil 
| removal of sutures | 5: 
| 5: 
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INFECTIONS OF THE HAND 
TABLE I—continued 
DisTAL PuLp SPACE INFECTIONS 
| | I th of | Pace “i f 
.. | ie | Length of | neree | | Time o 
Case! sex Age| Occupation | Degree history Prevees Remarks | healing 
No. , ; treatment : ? 
in days in days 
$6 R sayy Nurse Z 2 Poultice — 4 
37 | F. | 32 Housewife 2 21 None | — 5 
ata kk (eat ea ae ara rare sia | : | 4 
38 | F. | 15 ie 2 2 bicias | No chemotherapy either 5 
| pre- or post-operatively | 
| | 
i ‘ Motcr 9 5 poe cia 4 
39 | M. | 38 nore epee Z 6 Penicillin a 10 
40 | F. 5 None 3 y- None a 9 
41 | F. | 48 Housewife 3 10 Kaolin — 19 
42 | F.| 15| Domestic 3 5 is os 7 
| Kaolin | 
43 | M. | 22 | Woodworker 3 2 None — 12 
44 | F.| 16 Domestic 4 7 Poultices Poor cosmetic result 11 
Incision and 
45 | M. | 25 Student 4 8 drainage else- | — 7 
where 
Sulphonamides, 
46 | F. | 27 Housewife 4 2 incision and ~= 3 
drainage else- 
where 
DorRSAL SPACE (FINGER) INFECTION 
Farm > “sent ~ ae we 9 
47 | M. | 44 4 21 Poultices Extensive skin loss 1 
labourer | 
PARONYCHIAE 
a z | Also had proximal pulp 
48 | M.} 25 Electrician 2 6 None space (see Case 27) 
49 | F. | 29 Housewife 2 4 Kaolin ~= 5 
Culture of pus showed 
n . . Penicillin | haemolytic streptococcus 
“el astic ‘ ? , ve 
mw) FP. Domestic 3 . Kaolin in addition to the usual 8 
| | staphylococcus aureus 
51 | F. | 65 Domestic 3 7 None | — 4 
52 F.| 40 | Housewife 3 2 None = 6 
| Antique : : = Also had proximal pulp 
53: | M. | 47 | dealer 3 6 None space infections 8 
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TABLE I—continued 






































result poor. 


Putp SPACE (FINGER) INFECTIONS WITH OSTEITIS 
: Length of ne Time of 
see Sex| Age; Occupation Degree history peaveom Remarks healing 
No. os Es = 8 sarge treatment Rie < 8 
in days in days 
Iphonamides . 
| Su ‘desir id ’| Sequestrectomy carried 
Penicillin. Two ne 
4 aes out through shark-mouth 
Ta ee ee . 9 operations for| .—... Pie Sie 
54 | I 39 Housewife with 21 xf Si z incision, excising sinus. 10 
Says incision and| «6 a Suet : 
osteitis cee ? Suture. Final cosmetic 
drainage else- : ae 
result fair 
where 
Penicillin, 
4 Sulphonamides,) Sequestrectomy and 
55 | F 43 Housewife with 21 Kaolin, suture. Final cosmetic 16 
osteitis incision and result good 
drainage 
a 97 Metal 4 | Sulphonamides,| Terminal pulp a “ bag of 
56 | M 27 with 7 Sagegt op 2 See 15 
worker we Kaolin pus ’’ on admission 
osteitis 
Incision 
4 anal denhiene, Sequestrectomy and 
57 | M. ; 65 Licensee with 180 ergs suture. Final cosmetic 10 
steitis ceprbere. result good 
iagenales Dressings ; 8 
4 Sequestrectomy and 
58 ; F. | 50 Housewife with 42 “ Soaks ”’ suture. Final cosmetic 8 
osteitis result good 
4 Skin graft failed. Osteitis 
59 | F. | 47 Housewife with 6 None amputation of terminal 68 
| osteitis phalanx 
TENDON SHEATH INFECTIONS 
| | | mae 
Puncture wound in distal 
| were flexor crease index finger 
‘ - Penicillin, ‘ ; 
60 | M 38 Fishmonger 1 | 7 _: 4 | culture — staphylococcus 9 
Sulphonamides | , ; Se acs ie pe 
| aureus. Full painless 
movements in 14 days 
Also had 2nd_ degree 
proximal, and 4th degree 
distal pulp space infec- 
j As j a > 
lo | Se oar | . ee eee re tion. Pus in the tendon 
61 | F. | 38 | Housewife 2 | 4 | Sulphonamides | neath but sheath intact. 7 
. Culture—pus cells. Full | 
painless movements in 14 
| | 
| days 
| Also had 3rd_ degree | 
middle pulp space in- 
| fection. Skin graft after 
62 | F. | 34 Housewife 3. 4 4 None break-down of skin over| 36 
| proximal pulp. Cosmetic | 
| result good. Functional 
| 
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INFECTIONS OF THE HAND 
TABLE I—continued 
TENDON SHEATH INFECTIONS—continued 
5 Length of | . | 
Case . : Previous 
« sex | Age Yecupat 9Tee s | emarks | 
No. Sex| Age} Occupation Degree history | elimi Remarks 
in days 
Also had 4th degree distal 
palmar pulp which spread 
a to mid-palmar space and 
63 | M. | 51 eee | 4 | | None tendon sheath. Culture— 
worker 
staphylococcus aureus. 
Functional and cosmetic 
| result good 
| 
(ED EEA (Se eae Sane ee cone aces nee Uae eee |; 
Also had proximal pulp 
Odes Penicillin abscess 4th degree. 
64 | F. | 24 red 4 5 100,000 units | Culture — staphylococcus 
teacher ‘ : 3 ; ee ae 
for 3 days aureus. Cosmetic and 
| functional result good 
Puncture wound. Also had 
4th degree proximal pulp 
abscess. Tendon sloughing 
4 under distal flexor crease. 
| ; -enicilli ‘ulture — staphylococcus 
ere Penicillin, Culture staphylococcus 
ee Farm : incision and | aureus. In-patient for 5 
65 | M. | 40 slough- 14 : : : : 
} labourer saa drainage else-| days. Functional result 
tanake where good except for limitation | 
| endon aK e 
of extension of the 
terminal IP joint by 20 
| degrees. Cosmetic result 
good 
4 = ers. : 
e ee Tendon sheath sloughed 
with Incision and | _,. . 2 
i ‘ Motor ‘ if P * : skin graft on 6th day. 
66 | M. | 37 = extensive 3 drainage else- | },. ae : ‘ 
mechanic ee: Final cosmetic and 
skin where eT pa ee . 
“oes functional result good 
OSS 
MULTIPLE LESIONS 
nh eae Tae 
| Distal palmar pulp+ mid- 
67 | M.| 51 Railway | 3 | 7 Mons palmar _ Space + tendon 
worker sheath infections. (See 
| | Case 63) 
SSeS ee eee Rader = |— Cs eeane eee ae oe 
| | 4 
4 | Dorsal subaponeurotic 
‘ space of hand and proxi- 
with | | mal phalanx of index 
68 | M. | 52 Carrier extensive 5 | Sulphonamides | ¢ I ia Stee aoct 
olcies finger -+ thenar space. Skin 
— graft on 22nd day. Healed | 
loss 7 * | 
6 days later 
| eee | Spreading infection from | 
Penicillin, | ae be x 
: | et Sa oe proximal pulp Sth finger | 
69 | I 83 Cook + | 14 se }into mid-palmar and | 
| drainage else- P; AS ied ae at 
| | a a | arona’s spaces. In- 
| patient treatment | 
| | | | 
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wound was healed, and in many cases work was carried on even while there was immobilisation 
in plaster. 

No contemporary control series was attempted, but a comparison may justifiably be 
made with those cases which attended the Casualty Department of this hospital in the six 
months immediately before the period covered by this survey. These cases had similar 
treatment by penicillin and sulphadiazine; they were treated as in-patients when necessary ; 
and they came under the care of the same Accident Service which carried out the work 
reported in this paper. During this earlier period, however, surgical treatment was of the 
orthodox type, with the usual methods of incision and drainage. The average time of healing 
for these cases was 19-3 days, contrasted with 12-7 days for the present series. 


TABLE II 









































a= Final result 
n og 
~ R =| ia) 
=P iS = 
rs aI = er) yen? 
: : 5 3 BS ° & c ) oa 
Type of infection 23 gé c “a b = & bo g * 
ES Eo Es r= a fa tes 1 ~ 
ie bs Ee g E > § 3S E 
Zo As AZ a < “45 § L 
Distal palmar pulp space . 10 10 10 0 0 6-9 Full Good 
Thenar space . : F 6 6 6 0 0 9 Full Good 
Mid-palmar space ; - 2 2 2 0 0 8 Full Good 
Dorsal space : : : 2 2 2 0 0 7 Full Good 
Proximal pulp space: 
Ist and 2nd degree . ; 3 3 3 0 0 76 Full Good 
3rd and 4th degree . ‘ 6 6 6 0 0 15-1 Full Good 
Middle pulp space: 
Ist and 2nd degree . ‘ 4 A = 0 0 7 Full Good 
3rd and 4th degree . ‘ 4 6 2 2 0 21-7 Full Good 
Distal pulp space: 
Ist and 2nd degree . ; 4 4 4 0 0 6 Full Good 
3rd and 4th degree . i 7 7 7 0 0 9-7 Full Good 
Dorsal space (finger) . . 1 1 1 0 0 21 Full Good 
Paronychia . = . . 6 6 6 0 0 6:3 Full Good 
Pulp space (finger): 
3rd and 4th degree with One 5 Good 
osteitis . : ; . 6 8 5 1 term: 21:1 Full pAeiaae 
aRacie 1 Fair 
phalanx 
Tendon sheath: 
Ist and 2nd degree . ; 2 2 2 0 0 8 Full Good 
3rd and 4th degree . . 5 9 1 4 0 26 ‘oui 4 Good 
Multiple lesions . . ‘ 3 5 1 2 0 21-6 Full Good 
Total . : 5 : , 69 79 60 9 1 12-7 — — 











Florey and Williams (1944), and Curr (1945), investigated two series from the point of 
view of penicillin therapy. Their results, where comparable in other respects with ours, are 
shown in Table III. These workers used local and systemic penicillin combined with surgical 


intervention. 
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Warning as to possible dangers of the proposed treatment—Certain features of the 
treatment which has been described are not without danger. The operative procedure is 
prolonged. All the facilities described are essential if it is to be executed properly. Wide 
exposure increases the possibility of damage to important structures, particularly if it is 
carried out by inexperienced surgeons. 

The possibility of recurrence of local infection after excision, primary suture, and the 
application of a plaster splint, was considered at the beginning to be the main danger; but 
it transpired that this was not so. Only those patients who required skin grafts needed more 
than one operation. 


TABLE III 


TIME OF HEALING IN THREE SERIES OF HAND INFECTIONS 























Present Series Florey and Williams 4 Curr 
“Num ber ~ Days in Number Days in Number "Days in 
of cases healing of cases healing of cases healing 
| Pulp space infections : ri < 26 11-8 22 21-7 18 os gil 
| Distal palmar pulp infections. 10,69 9 ee eee: ee ee ae, 
| Tendon sheath infections .| 7 | 209 10* re a ae eee 
| Paronychiae . . . | 6 6-3 Rio 28 Bo ee ee 











* Excluding one bad case which healed in 180 days. 


Infections of the hand call for accurate diagnosis, careful and thorough surgery, and good 
supporting treatment and follow-up. A sympathetic approach to the patient’s domestic and 
economic problems is important. Such work should not be relegated, as it so often is, to the 
unsupervised activities of junior house surgeons. 

The results obtained suggest that a further trial of the method is indicated. 


SUMMARY 
1. A report is presented of the method and results of treatment of sixty-nine consecutive 
cases of infection of the hand. 
2. Excision and primary suture, combined with chemotherapy and immobilisation in plaster, 
was the method of treatment. 
3. The results, from the point of view of rapidity and completeness of recovery, justify 
consideration of the method for further use. 
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TRAUMATIC DISLOCATION OF THE HIP JOINT 


Review of One Hundred and One Dislocations 


J. R. ARMSTRONG, LONDON, ENGLAND 
Formerly of the Orthopaedic Service, the Royal Airy Force 


The patients reviewed in this paper received all or part of their treatment in the 
orthopaedic centres of the Royal Air Force between June 1940 and June 1945. More than 
half of them were admitted to one of the centres directly after injury, and others were seen 
within the first few days. In many, however, initial treatment had been carried out elsewhere, 
often under circumstances of extreme difficulty, and several months had sometimes elapsed 
before the patient reached this country. 

It must be stressed that one of the important problems in relation to traumatic dislocation 
of the hip joint, namely the exact incidence of late sequelae, is outside the scope of this 
review for the reason that it has not been possible to review all cases over a long enough time. 
The average period of follow-up is no more than three to four years, and this is far too short 
a time in which to estimate the frequency of traumatic arthritis due to avascular necrosis. 
This paper records only the early results of dislocation of the hip joint, and the complications 
developing during the first few years, in one hundred young and previously healthy adults. 


INCIDENCE AND MECHANISM OF DISLOCATION OF THE HIP JOINT 


During the period under review, approximately 52,000 patients with major and often 
multiple injuries were admitted to the orthopaedic centres of the Royal Air Force. The 
incidence of dislocation of the hip joint was therefore one in every 520 patients. This 
frequency, as compared with that of dislocation of other joints, is of some interest. Analysis 
of 123 dislocations of the larger joints treated in the orthopaedic centre at Ely during this 
five-year period shows that it included eighteen dislocations of the hip, six dislocations of 
the knee, forty-two dislocations of the shoulder, and fifty-seven dislocations of the elbow. 

Before the introduction of the motor-car, dislocation of the hip joint was comparatively 
rare, and the classical cause was wide and forcible abduction of the lower limbs, the limb 
acting as a long lever to force the femoral head through the inferior aspect of the joint capsule. 
In this series, only eight dislocations were of this type, and ninety-three were due to con- 
siderable violence of high-velocity acting in the line of the shaft of the femur: fifty-three were 
due to crash landings and other aircraft accidents; thirty-six were due to motor-cycle and 
motor-car accidents on the road; one occurred in a railway accident; and two were due to 
crushing beneath falling masonry during air raids. 

The exact nature of the dislocation depends upon the position of the limb when force 
is applied. If the hip joint is flexed and adducted, the head of the femur is driven out of the 
back of the joint where the capsule is weak and the acetabulum relatively shallow. With 
less flexion and less adduction the head is driven against the strong postero-superior buttress 
of the acetabulum which is fractured. If the hip is extended and abducted a central fracture- 
dislocation is produced. 

The relationship between anterior and posterior dislocation of the hip joint depends 
also upon the mechanism of injury. Dislocation caused by violence of high velocity is 
essentially an injury with posterior displacement of the femur; on the other hand dislocation 
due to abduction may be anterior or posterior according to the degree of external or internal 
rotation of the limb at the moment that abduction force is applied. The only anterior 
dislocations in this series were due to excessive abduction. 
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It was surprising to find that four men sustained dislocation of the hip joint while playing 
rugby football—an injury which hitherto has been almost unknown in this game. The 
explanation lies in the fact that the organised games of a military service are not always 
characterised by great skill or experience. In all four cases the injury was due to one player 
jumping heavily on the shoulders of the patient while he was in a squatting position and 
endeavouring to pick up the ball—both these manoeuvres being highly unorthodox. 

In dislocations due to aircraft accidents the high percentage of associated injuries is 
important. No less than thirty of the fifty-three dislocations were associated with other 
major fractures of the limbs or spine, and two were associated with severe burns as well as 
fractures. One of the serious problems in the management of aircraft injuries is the frequency 
in a single patient of multiple fractures, dislocations, wounds, and burns. 


Classification of the various types of dislocation—Dislocations of the hip joint can be 
classified into four main types: simple dislocations, dislocations with fracture of the acetabular 
rim, dislocations with fracture of the acetabular floor, and dislocations with fracture of the 
femoral head (Table I). Such classification facilitates consideration of the treatment, incidence 
of complications, and estimation of end-results, which differ widely in the four groups. 


TABLE I 


CLASSIFICATION OF TYPES OF DISLOCATION IN A SERIES OF 100 PATIENTS 
(One Bilateral Dislocation) 





Dislocation Dislocation 
with fracture of with fracture of 
acetabular floor femoral head 


Dislocation 
with fracture of 
acetabular rim 


Simple | 
dislocation | 





| 
| 
> \ € e& 
46 cases | 43 cases 7 cases 5 cases 
| 








TREATMENT AND RESULTS IN SIMPLE DISLOCATIONS OF THE HIP JOINT 


In simple dislocations of the hip joint management was relatively easy, and the results 
were much better than in any of the other types. The treatment of these cases soon became 
uniform throughout the R.A.F. Orthopaedic Service, namely: reduction by manipulation 
under general anaesthesia; immediate immobilisation in a hip spica for eight weeks; 
mobilisation with non-weight-bearing exercise for about four weeks; and finally, treatment 
at a rehabilitation centre for a month or six weeks with gradual return to full activity but 
without the more strenuous forms of rehabilitation. In early days, some surgeons delayed 
the application of a plaster spica for twenty-four to forty-eight hours after reduction of the 
dislocation; but patients were more comfortable if the joint was at once immobilised com- 
pletely, and this practice soon became general. In a few centres the joint was immobilised 
in a Thomas’ knee splint with light traction, but no special advantage of such treatment was 
apparent. The period of complete immobilisation varied a little, but it was ‘universal practice 
to defer weight-bearing for at least three months after injury. 

The place of the rehabilitation centre in the treatment of these injuries was not, at 
first, quite clear. Many surgeons felt that it might not be desirable to permit strenuous 
rehabilitation. It became obvious, however, that patients who went to these centres were 
restored to full activity more quickly than those who did not, and rehabilitation did not 
cause any ill-effects. During the second half of the period under review the treatment of 
almost every patient was completed at one of the rehabilitation centres. 


Early results of treatment in simple dislocations—The results are summarised in 
Table II. Patients were classified as normal if there was no muscle wasting, no limitation 
of movement, no radiographic evidence of abnormality, and no real discomfort after engaging 
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a 


in full activity. Of the forty-six dislocations, thirty-five (76 per cent.) had no symptoms or : 
disability remaining after a period of treatment ranging from four to seven months. 





TABLE II 

RESULTS IN ForRTY-SIxX SIMPLE DISLOCATIONS OF THE HIP JOINT 
Normal at the conclusion of treatment . 5 35 cases 
Calcification in capsule of joint (no disability) San 
Arthritic changes in the joint 6 K 
Myositis ossificans : ; ; ae 
Avascular necrosis of the femoral head 1 2 
Sciatic palsy 1 

Total r : ; ; . 46 cases 











Calcification of the capsule—In two patients, radiographs taken at the conclusion of 
treatment showed a little calcification in the capsule of the hip joint, which, however, 
was not associated with disability. 

Arthritis—Six patients developed clinical or radiographic evidence of arthritis of the hip 
joint. The clinical picture was fairly uniform: there was slight wasting of the thigh; 


movement of the joint was limited by one-quarter to one-third of the normal range; and 





Fic. 1 
Traumatic subperiosteal ossification (myositis ossificans) after dislocation of 
the hip joint. The joint had not been immobilised after reduction. ‘‘ Massage 
and movements ’’ were continued throughout the first ten weeks. 


there was discomfort or aching pain which was made worse by exercise. Radiographic 
changes were less definite. In two cases, the radiographs showed no abnormality; in 
four, there was narrowing of the joint space, this being associated with decalcification 
of the femoral head in two. In only one patient was the disability of such severity 
as to necessitate invaliding from the Service, the other five being able to continue 
duty in more sedentary branches. 

Myositis ossificans—One patient developed myositis ossificans. Eight months after injury 
new-bone formation was obvious in the region of the muscles inserted round the hip; 
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there was limitation of movement and pain. This was one of the very few patients in 
the series whose hip joint had not been immobilised after reduction. ‘‘ Massage and 
movements” had been ordered and this treatment was continued for ten weeks, after 
which time the patient was allowed to begin weight-bearing. 

Avascular necrosis of bone—Avascular bone necrosis of the femoral head developed in one 
instance. Six months after injury, movement of the joint was limited to one-third of the 
normal range; there was pain and disability; radiographic examination showed patchy 
sclerosis of the femoral head. 

Sciatic palsy—Sciatic paralysis occurred in one patient—a girl who was pinned under the 
wreckage of a demolished building for three and a half hours. On being dug out she was 
found to have a dislocation of the hip joint with sciatic paralysis. The dislocation was reduced 
and treated in the usual manner, but there was no evidence of recovery of the paralysis 
within ten months of injury. 


Late follow-up of simple dislocations—After the war an attempt was made to secure 
late reports on as many as possible of the hundred patients. This proved difficult. Six had 
been killed in action while flying against the enemy; others had been demobilised, repatriated, 


TABLE: Til 
FOLLOW-UP OF NINETEEN PATIENTS WITH SIMPLE DISLOCATION 
(Questionnaire completed by patient) 





Hips reported to be completely normal 
Five patients | at periods ranging from 13 to 49 
months after injury 





Occasional trivial symptoms—aching 








Normal Six patients and vague pains—reported 11 to 41 
months after injury 
Slight symptoms after exertion but no 


injury 
One patient—at the fourth month 
there had been limitation of movement 
and pain 


No change, some pain and stiffness 


| 
| 
| 
Three patients | great disability 19 to 36 months after 
| 
| 
| 
| (44 months) 





One patient—at the tenth month 
there was aching and limitation of 
movement 


No change, slight aching and stiffness 
(41 months) 
Arthritis 


One patient—at 9 months there was Pain, stiffness, and considerable 
limitation of mevement and aching disability (36 months) 


One patient—at 14 months there had | 
been some pain and limitation of 
movement 


Pain, stiffness, and increasing 
disability (24 months) 





One patient—6 months, one-third 
normal range of movement with pain 
and disability 





Painful stiff hip with considerable 
disability (41 months) 


Avascular 
Necrosis 














and scattered all over the Empire; and some were on service abroad. Strenuous efforts were 
made by Squadron-Leader Vere-Hodge to trace all cases and many were reviewed successfully 
by means of a printed questionnaire which was answered by the patient, a method which 
although not altogether satisfactory was in the circumstances the only practicable plan. 
Late radiographic examination was sometimes possible. The results of this investigation in 
the case of simple dislocations are summarised in Table III. Of the nineteen patients who 
were traced one to four years after injury, fourteen had been classified as normal at the 
conclusion of treatment. Of these, five reported that their hips were still quite normal; six 
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complained of occasional trivial aching or vague pain; and three complained of vague 
symptoms related only to exertion and not associated with serious disability. 

Of the six patients classified at the conclusion of treatment as having clinical or radio- 
graphic evidence of arthritis, four were traced. Two had not become worse; both had some 
stiffness and pain after exertion but without much disability. One had been force-marched 
as a prisoner-of-war over a distance of 100 miles during the third year after dislocation and 
sustained the ordeal without any great trouble. The other two had symptoms and slight 
disability remaining three years after injury. The one patient in this group with early evidence 
of avascular necrosis of the femoral head was also traced. Forty-one months after injury his 
joint was very stiff and he had considerable pain and disability. 


TREATMENT AND RESULTS IN DISLOCATION OF THE HIP JOINT 
WITH FRACTURE OF THE ACETABULAR RIM 
Effective treatment of dislocation of the hip joint with fracture of the acetabular rim 
must achieve not only reduction of the dislocation but also accurate replacement of the 
acetabular fragment. Moreover, reduction of the fragment must be maintained until it has 
united by bone. In many instances the acetabular fragment is replaced accurately when the 
dislocation is reduced. It is then necessary only to immobilise the joint until union has taken 
place, the plan of treatment being identical with that of simple dislocations. When complete 
reduction of the acetabular fragment was not secured by manipulation the usual practice 
was to immobilise the limb in traction, either in a Thomas’ knee splint or by the Russell 
technique. In most instances the fragment fell back accurately into place within a few days. 
TABLE IV 


RESULTS IN FORTY-THREE PATIENTS IN WHICH DISLOCATION WAS 
ASSOCIATED WITH FRACTURE OF THE ACETABULAR RIM 





Normal after treatment (3 to 8 months) 5 ‘ 27 cases 
Died . ; ; ; . : : ' 2 ; 
Calcification in joint capsule (no disability) . naer 


Persistent displacement of acetabular fragment (no 
disability) : . ° 1 
Arthritic changes in joint . . ‘ : “ 9 
Avascular necrosis of femoral head ; ; ‘ 1 
Open reduction and mould arthroplasty ] 
Failure to reduce dislocation ; + . 1 
Total : : : ° ‘ 43 cases 


Sciatic paralysis . : . : ‘ : : 3 cases 











In these circumstances traction was discontinued after five or six weeks and immobilisation 
was maintained by means of a hip spica. In one case, after successful manipulative reduction 
of the dislocation, a large fragment remained widely displaced and Wing-Commander J. 
Crawford Adams undertook operative replacement and internal fixation of the displaced 
fragment. This case is of particular importance in relation to the associated sciatic nerve 
palsy, and it will be referred to later. 

Early results of treatment in dislocation with fracture of the acetabular rim—The 
results are summarised in Table IV. Two patients died, one within forty-eight hours of 
crash-landing an aircraft in the course of which he received multiple severe injuries, and one 
from pneumonia which developed five weeks after injury. 

Calcification in the capsule—In one instance there was calcification in the capsule of the 
joint but function was normal at the conclusion of treatment. 

Unreduced acetabular fragment—There was persistent displacement of a large acetabular 
fragment in one patient. The fragment did not fall into place when the joint was reduced; 
traction, which was applied nine weeks after injury, had no effect. Ten months later the joint 
was clinically and functionally normal despite a somewhat alarming radiographic appearance. 
Arthritis—Nine patients developed clinical or radiographic evidence of arthritis. In one, the 
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hip joint appeared to be normal six months after injury but radiographs showed narrowing 
i of the joint space and lipping of the acetabulum. Four patients had some pain and slight 


| limitation of movement at the conclusion of treatment although radiographs were normal. 
Three, with incomplete reduction of the acetabular fragment, complained of pain and stiffness. 





Fic. 2 
Posterior dislocation with fracture of the acetabular rim. 





Fic. 3 
Same case as in Fig. 2 after reduction of the dislocation. The acetabular fragment has fallen 
accurately into place. 


One patient who had been treated by massage and exercises immediately after reduction 
complained of pain and stiffness, and there was marked diminution of the joint space with 
lipping and new bone formation around the acetabulum. 

Avascular necrosis of bone—Avascular necrosis of the femoral head occurred in one patient. 
This man was treated in a German prison camp. After repeated attempts to reduce the 
dislocation, various forms of skeletal traction were applied over a period of several weeks. 
Twenty-two months after injury the hip was fixed with 55 degrees of flexion and 20 degrees 
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Fic. 4 





Fic. 5 


Dislocation of the hip joint in which a large acetabular 

fragment remained displaced after reduction (Fig. 4). 

There was sciatic palsy. Operative reduction and screw 

fixation was performed by Wing-Commander J. Crawford 

Adams. The nerve was impaled by the point of the 
fragment. The paralysis recovered. 





THE JOURNAL OF BONE AND JOINT SURGERY 


















437 





TRAUMATIC DISLOCATION OF THE HIP JOINT 


of adduction deformity. Radiographs showed patchy necrosis of the femoral head, complete 
loss of the joint space, and destruction of the acetabular socket. 
Unreduced dislocation—In one patient who had sustained severe head injuries the dislocation 
was left incompletely reduced for three and a half months, at the end of which time there 
was fibrous ankylosis. Mould-arthroplasty was performed with a fairly satisfactory result. 
In one instance bilateral dislocations, sustained as the result of a railway accident, were left 
unreduced ; one was central in type ; the other was posterior and associated with fracture of 
the acetabular rim. Both lower limbs were immobilised in traction without any attempt at 
manipulative reduction. Although it became obvious as soon as traction was released that 
the dislocation was unreduced, the patient was encouraged to begin weight-bearing five 
months after injury, with consequent upward displacement of the femoral head. The opposite 
hip had ankylosed, and seven months after injury operative reduction of the dislocation 
was performed with some difficulty. Bilateral mould-arthroplasties were subsequently 
carried out, secondary revisions being required on both sides (one of these operations being 
performed in London by Dr Smith-Petersen). 
Sciatic paralysis—Dislocation with fracture of the acetabular rim was associated with sciatic 
palsy of the external popliteal type in three instances. In each case a large acetabular 
fragment was widely displaced. In one, the fragment was reduced by operation five days 
after injury and the paralysis recovered almost fully within six months. In the second, the 
sciatic nerve was explored within seven months of injury and it was found to be compressed 
by the acetabular fragment. The nerve was freed but eight months later there was no evidence 
of recovery. In the third case, the acetabular fragment remained displaced; two years after 
injury there was still complete paralysis of the external popliteal division of the nerve. 
TABLE V 


FOLLOW-UP OF PATIENTS WITH DISLOCATION OF THE Hip JOINT 
ASSOCIATED WITH FRACTURE OF ACETABULAR RIM 
(Questionnaire completed by patient) 





Hips reported to be completely normal 
at periods ranging from 21 to 48 months 
after injury 


Five patients 
Normal 


| 
| 
_| 
1 : Trivial symptoms reported 45 and 48 
[wo patients oe aed 
months after injury 
No change or deterioration in condition 
of hip at periods of 14 to 63 months after 
injury 
Note—In two of these patients dislocation was associated with sciatic palsy; 
the nerve was explored 7 months after injury in one case. 15 and 24 
months after injury there was no recovery in either. 


Five patients with arthritic 
changes at conclusion of treat- 
ment 





Arthritis 





Calcification in | One _ patient—calcification in 28 months after injury aching pain and 
joint capsule | joint capsule but no disability slight but increasing disability 
Avascular necrosis | One patient—avascular necrosis 30 months after injury severe disability, 
of femoral head of femoral head awaiting arthrodesis of hip 
Mould- One patient — mould -arthro- 48 months after injury half normal range 
arthroplasty plasty 34 months after injury movement, 1} in. shortening, no great pain 








Later follow-up of dislocations with fracture of the acetabular rim—Fifteen of the 
forty-three patients in which dislocation was associated with a fracture of the acetabular 
rim were traced. The findings in this group are recorded in Table V. Of seven patients who 
had previously been classified as normal, five reported that their hips were still normal, and 
two complained of slight aching and stiffness. In five patients with an early record of 
arthritic changes the condition of the hip had remained unchanged. One patient with early 
calcification in the capsule reported that he had slight aching and could not sleep on that 
side. The condition of the patient with avascular necrosis of the femoral head remained 
unchanged and he was awaiting arthrodesis. The patient in whom mould-arthroplasty had 
been performed had satisfactory function with about half the normal range of movement. 
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TREATMENT AND RESULTS IN DISLOCATION OF THE HIP JOINT 
WITH FRACTURE OF THE ACETABULAR FLOOR 
Of the seven dislocations in this group, three were of the central type with tilting of the 
ischium, and inward displacement of the head of the femur through the acetabular floor. 
Four were posterior dislocations with fractures involving the floor of the acetabulum. 


Results of treatment in central fracture-dislocations—The three central dislocations 
were reduced with reasonable accuracy by traction. Nevertheless the results were uniformly 
unsatisfactory (Table VI). In two cases, ankylosis of the joint occurred: in one, the joint, 
though completely stiff, was stable and painless; in the other, the joint was unstable and 
arthrodesis was necessary. The third case showed clinical and radiographic evidence of 
arthritis six months after injury. If these results can be accepted as typical it seems clear 
that the most useful measure in the treatment of this injury is early arthrodesis of the joint. 
In selected cases, mould-arthroplastvy may perhaps be indicated. 


TABLE VI 
RESULTS IN SEVEN DISLOCATIONS ASSOCIATED WITH FRACTURE OF THE ACETABULAR FLOOR 





4 to7 months after injury the dislocations 

remained reduced and the fractures 

were united. All had pain, limp, and 

stiffness. Radiographs showed irregularity 

of the acetabulum and narrowing of the 
joint space 


—_— Posterior dislocations with fracture 
pte ae of acetabular floor. Dislocation 
1, 2, and 3 : : 
reduced by manipulation 


Not reduced by traction; three inches 
shortening and flexion-adduction de- 





Posterior dislocation with fracture formity. 2 years after injury unsuccessful 
Case 4 of acetabular floor. Dislocation not | attempt at operative reduction. 4 years 
reduced—treated by traction | after injury attempted _ ilio-femoral 


arthrodesis with bone graft, unsuccessful. 
Sciatic paralysis 


—e Central dislocation treated by | 6 months after injury firm painless 
: traction ankylosis with hip in good position 


aj : ~ 2 rerlncic : aw be 
Central dislocation treated by Painful fibrous ankylosis of hip. Arthro 





Case 6 . desis 14 months after injury. Sciatic 
traction ; 
paralysis 
6 months after injury pain, limp, and 
Cua? Central dislocation treated by 30 per cent. limitation of hip movement. 
asia traction Narrowing of joint space and irregularity 


of acetabulum 











Results of treatment in posterior dislocation with fracture of the acetabular floor— 
Three of the four posterior dislocations were reduced by manipulation and immobilised in 
traction. After treatment they all showed clinical and radiographic evidence of arthritis and, 
although two resumed sedentary duties and the other was repatriated, it seems probable 
that arthrodesis, or possibly arthroplasty, will be needed sooner or later. The fourth posterior 
dislocation was in a patient who had also sustained fifteen major fractures of the limbs and 
spine as well as severe head and facial injuries—many of the fractures being compound and 
infected. During the last few years he has submitted to no less than forty-two operations. 
The dislocation, which was complicated by disruption of the pelvis and paralysis of the 
sciatic nerve, was treated by traction alone and it remained unreduced; there was much 
shortening and deformity. Two years later, the femoral head was replaced by operation 
into the distorted acetabulum. Subsequent attempts to arthrodese the joint, first by means 
of a trifin nail, then by ischio-femoral fusion with tibial graft, and finally by means of iliac 
bone chips, all failed to secure sound fusion. Nevertheless stability has been gained and the 
patient is pursuing a reasonably active life. 
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Fic. 6 


First degree of central fracture-dislocation. Although there is quite 
minimal central displacement, the floor and roof of the acetabulum are 
so comminuted that arthritis will certainly develop. 





Fic. 7 


Final degree of central fracture-dislocation. In such a case although the femoral head can 

easily be pulled out of the pelvis by skeletal traction, tilting of the ischium and displace- 

ment of the floor of the acetabulum remain uncorrected and arthrodesis or arthroplasty 
is inevitable (Mr Gallagher’s case—not one of this series). 
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Two of these fracture-dislocations were complicated by paralysis of the sciatic nerve; 
in both there was comminution of the acetabular rim. In one, with central dislocation which 
was arthrodesed fourteen months after injury, there was severe causalgia of the foot associated 
with external popliteal paralysis. The sciatic nerve was explored seven months after injury 
and found to be deeply indented by two bone spikes in the region of the sciatic notch. Re- 
covery was slow, and at one time causalgia was so severe that amputation was considered, 
a course which the patient much favoured. Twenty-two months after injury (fifteen months 
after exploration of the nerve) there was still hyperaesthesia of the sole of the foot and almost 
complete external popliteal paralysis. Paralysis of the external popliteal division of the 
sciatic nerve also occurred in the unreduced posterior dislocation, with residual paralysis of the 
anterior tibial and peroneal muscle groups and persistent pain and hyperaesthesia of the foot. 


TREATMENT AND RESULTS IN DISLOCATION OF THE HIP JOINT 
WITH FRACTURE OF THE FEMORAL HEAD 


In the treatment of dislocation of the hip joint with fracture of the head of the femur 
three factors had a bearing on the prognosis: 1) the degree of damage to the femoral head; 
2) the ease with which displacement could be reduced; and 3) the accuracy of replacement 
of the femoral fragment. 

Early results of treatment in dislocation with fracture of the femoral head—lIn three 
of the five patients it was found possible to reduce the dislocation by manipulation. In one, 


TABLE VII 


RESULTS IN FIVE DISLOCATIONS WITH FRACTURE OF THE FEMORAL HEAD 























eset Dislocation with small fracture Dislocation reduced by manipulation; 
ai (approx.: one-sixth) of the femoral accurate reposition of femoral fragment. 
head Spica3months. Joint normalin8 months 
Dislocation reduced by manipulation; 
— Dislocation with small fracture immobilised in traction. 7 months later 
gicaed of femoral head. Sciatic palsy hip normal but palsy (weak hamstrings, 
below-knee paralysis) still present 
Dislocation reduced by manipulation; 
Dislocation with fracture of larger hip immobilised in plaster. 10 months 
Case 3 fragment (approx.: one-quarter) of later 50 per cent. limitation movement, 
femoral head 10 degrees flexion contracture and pain 
with increasing disability 

One month after injury open reduction 
. . . ee attempted and fragments of head re- 

ae Dislocation with comminution of I ok ag ; es 
Case 4 moved. Hip unstable and 3 months later 

femoral head ; se 
reduced once more by traction; and 

finally arthrodesed 

Dislocation with fracture of large Open reduction 4 months after injury; 
Case 5 fragment (about one-half) of femoral femoral fragment removed. Function 

head poor; arthrodesis 5 months later 











dislocation was associated with fracture of a fragment consisting of about one-sixth of the 
femoral head which was replaced accurately by manipulative reduction. The hip was 
immobilised for three months, and within eight months of injury it appeared normal. Another 
dislocation with a similar femoral fracture was complicated by sciatic paralysis. The dis- 
location was reduced by manipulation, and the hip was immobilised in traction, but the 
fragment did not fall back into place. Seven months later the joint appeared normal but 
there was residual weakness of the hamstrings and complete paralysis of all muscles below 
the knee. In the third case there was a fracture involving one-quarter of the femoral head. 
This was reduced by manipulation and immobilised for three months. Ten months after 
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injury the range of movement was half the normal range, and there was slight flexion 
contracture of the hip joint with increasing pain and disability. 

In two dislocations with fracture of the femoral head manipulative reduction failed. 
In one the femoral head was comminuted. Operative reduction was attempted and a number 








Fic. 9 


Dislocation of the hip joint with marginal fragment detached from the femoral head 
(Fig. 8). The fragment was replaced almost perfectly by manipulative reduction of the 
dislocation, leaving only slight thickening and new bone formation at the inferior aspect 
of the femoral head and neck (Fig. 9). 
of bone fragments were removed. Reduction proved unstable and some months later the 
femoral head was again replaced by gradual traction and the joint was arthrodesed. The 
other was associated with a fracture involving half the femoral head. Manipulative reduction 
proved impossible and four months after injury an open reduction was performed, the femoral 
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fragment being removed. Function of 
the hip was poor and five months later 
the joint was arthrodesed. 

Late follow-up of dislocation with 
fracture of the femoral head—Four of 
five patients were traced subsequently and 
the findings are recorded in Table VIII. 
The one patient whose joint was normal 
eight months after injury was still normal 
eight months later. In the patient whose 
hip appeared normal seven months after 
injury, but who had sciatic paralysis, 
there was some pain and stiffness sixty-one 
months after injury and the paralysis 
remained unchanged. The patient who 
had 50 per cent. limitation of movement, 
10 degrees flexion deformity and increasing 
disability ten months after injury had 
persistent pain and severe stiffness thirty- 
five months after injury, but he had not 
consented to the arthrodesis which had 
been advised. The patient whose hip 
had been arthrodesed eight months after 





Fic. 10 _ . 
injury was still comfortable twenty-one 


Dislocation with fracture of almost half the femoral 
head. Open reduction and subsequent arthrodesis, i : ‘ ae 
was necessary. walk five miles without difficulty. 


months later and reported that he could 


TABLE VIII 
FOLLOW-UP IN FouR DISLOCATIONS WITH FRACTURES OF THE FEMORAL HEAD 
(Questicnnaire completed by patient) 





At conclusion of treatment Follow-up 
Case 1 8 months—normal 16 months—normal 
( 9 7 months—hip normal; complete sciatic 61 months—pain and stiffness after 
ase Z > % : * 
sts palsy exertion; sciatic paralysis complete 


10 months—50 per cent. limitation 
Case 3 of movement, 10 degrees flexion con- 
tracture and increasing disability 


35 months—severe stiffness, pain, and 
disability 


; 29 months—hip painless; walks five 
Case 4 14 months—sound arthrodesis i E Sea ra 
| miles easily 














ANALYSIS OF THE RESULTS OF TREATMENT IN 
ONE HUNDRED AND ONE DISLOCATIONS 


Complete functional recovery—Analysis of results at the conclusion of treatment shows 
that in this series of 100 patients with 101 dislocations, sixty-three were clinically, functionally, 
and radiographically normal. This perfect result was achieved in 76 per cent. of simple 
dislocations, 63 per cent. of dislocations with fracture of the acetabular rim, and 40 per cent. 
of dislocations with fracture of the femoral head; it was achieved in none of the central 
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dislocations with fracture of the acetabular floor. Just under 50 per cent. of the patients in 
this group who were traced after an interval varying from two to four years reported that 
they were still free from all symptoms; just over 50 per cent. complained of minor symptoms 
which were not associated with any disability. It must be emphasized once more, however, 
that these are relatively short-term results and that they do not take into account the 
possibility of late complications such as arthritis developing after many years. 


Capsular calcification and myositis ossificans—Three patients showed radiographic 
evidence of calcification in the capsule of the joint, but in none was there disability. Such 
capsular calcification, which is seen very often after dislocation of any joint, appears to be 
of no clinical significance. In one case, however, there was definite myositis ossificans with 
extensive subperiosteal ossification round the joint. Movements were limited and there was 
pain. This was the only patient in the whole series who was treated by early mobilisation 
and weight-bearing and by “‘ massage and movements ’”’ throughout the first ten weeks 
after injury. The inference is obvious. Myositis ossificans is an avoidable tomplication; it 
arises only when dislocations associated with capsular avulsion and haematoma formation 
are massaged, exercised, and mobilised before there is time for reattachment of the capsule 
and reabsorption of the haematoma. 

Displacement of marginal acetabular fragments—Fractures of the acetabular margin 
are often replaced by simple manipulative reduction of the dislocation. When such replace- 
ment is not achieved by the initial manipulation, it is advisable to apply traction for a few 
days because in these circumstances the fragment often falls back accurately into place. 
Even when this is not so, replacement may be relatively unimportant because, in at least 
one case, persistent upward displacement of a large fragment of the acetabulum gave rise to 
no disability, and in several others there was persistent backward displacement, which was 
difficult to demonstrate in radiographs, but which gave rise to no symptoms. The position is 
very different, however, when such a marginal fracture of the acetabulum is associated with 
sciatic paralysis. Accurate replacement of the fragment is then important (see next page). 
Displacement of the floor of the acetabulum—When the floor of the acetabulum is 
comminuted and displaced by central fracture-dislocation, and by posterior dislocation with 
fracture of the acetabular floor, the prognosis, so far as function of the hip joint is concerned, 
is grave. In not one of the seven such cases in this series was good function regained. Although 
the possibilities of arthroplasty must still be kept in mind, it would appear that early 
arthrodesis is the most useful measure. 








Unreduced dislocations—The lesson to be learned from the two cases in this series in 
which the dislocation remained unreduced is that the subsequent management of such cases 
presents difficulties so great that an unsatisfactory result is inevitable. Operative reduction 
of a dislocated hip, after many months or years, is a procedure of surprising difficulty. 
Dissection of the displaced femoral head, and replacement of the head in the remnants of 
the acetabulum, may cause grave haemorrhage and serious shock. The results of arthro- 
plasty are uncertain; arthrodesis cannot be relied upon; no matter what operative procedure 
is pursued the results are imperfect. It is the more important therefore to avoid the initial 
mistakes which account for this failure, namely, attempts to reduce posterior dislocation by 
traction alone, and reliance upon antero-posterior radiographs (without lateral projections) 
as evidence that reduction has been achieved. 

Avascular necrosis and arthritis of the joint—In very few patients in this series was 
there clear radiographic evidence of avascular necrosis of the femoral head. One showed 
areas of relative sclerosis within six months of injury. Another, treated in a German prison 
camp, soon developed stiffness and pain which steadily increased, and there were radiographic 
changes in the head of the femur. But the incidence of this complication was less than had 
been expected. Nevertheless there can be little doubt that in many cases the bone underwent 
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necrosis although radiographic evidence was lacking. One patient, not included in this series, 
sustained a dislocation of the hip joint which was accurately reduced and treated without 
weight-bearing for three months; his recovery appeared to be complete; he trained and 
served as a Commando; and only after an interval of five and a half years did stiffness and 
pain develop with radiographic evidence of complete crumbling of the femoral head. The 
fact that follow-up review is limited in this series to no more than a period of two to five 
years means that the estimated incidence of avascular necrosis cannot be relied upon. In 
any series of cases in which an attempt is made to estimate the frequency of avascular necrosis 
after injury to the hip joint, a follow-up period of not less than five to ten years is essential. 





Fic. 11 


Dislocation of hip joint with avascular necrosis. Symptoms first developed after three 

years and radiographic changes after five years. For the first three years the joint appeared 

to be normal. The incidence of avascular necrosis cannot be estimated in any series with 
shorter follow-up than five years. 


Early traumatic arthritis of the joint—Evidence of traumatic arthritis of the hip joint 
developed within a few years in 26 per cent. of patients. In some there was obvious mechanical 
distortion of the articular surfaces with destruction and degeneration of articular cartilage. 
This was true in every case of central dislocation with fracture of the acetabular floor; it 
was true in many cases of dislocation with fracture of the acetabular margin. But there 
were cases of simple dislocation and fracture-dislocation in which there was no evidence of 
mechanical derangement and yet the joint remained irritable, and there was muscle spasm, 
wasting, pain, and stiffness. Although radiographic evidence was lacking these were probably 
examples of avascular necrotic change. The total incidence of arthritis within four years of 
dislocation was 15 per cent. in simple dislocations of the joint, 25 per cent. in dislocation 
with fracture of the acetabular margin, 60 per cent. in dislocations with fracture of the femoral 
head, and 100 per cent. in dislocations with fracture of the acetabular floor. 

Sciatic paralysis—In seven patients, dislocation of the hip joint was associated with 
paralysis of the sciatic nerve. In two the paralysis was complete, and in the other five there 
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was paralysis of the lateral popliteal division of the nerve. In six of these seven cases there 
was displacement of a bone fragment from_the margin of the acetabulum into the region of 
the sciatic notch. The seventh was unusual in that the patient was pinned beneath the 
wreckage of a demolished building for three hours, with a degree of pressure which might 
well have been expected to cause nerve lesions even if there had been no dislocation. The 
significant finding is that six dislocations of the hip joint with posterior displacement of a 
large acetabular fragment into the sciatic notch were all associated with sciatic paralysis. 

In only one of these seven cases was there complete recovery from the sciatic nerve 
lesion and that was the one in which an early operation was performed by Wing-Commander 
Crawford Adams five days after injury; the fragment was removed from the sciatic notch 
and replaced accurately in position. Two other cases were operated upon seven months after 
injury and in both the findings were described as “‘ dramatic.” In one the nerve was obviously 
compressed by the large acetabular fragment; in the other the nerve was deeply indented by 
two bone spikes in the region of the sciatic notch. After these late operations recovery was 
incomplete. The other four cases with displacement of acetabular fragments were not 
operated upon and they did not recover. 

If these results, in the case of seven cases of sciatic paralysis in one hundred dislocations 
of the hip joint, can be accepted as typical the lesson is clear. Dislocation of the hip with 
fracture of the acetabular rim, and complicated by sciatic paralysis, should be explored at 
the earliest possible time after reduction of the dislocation. If pressure on the nerve is relieved 
in the early stages the outlook is good; if it is not relieved the chances of recovery are poor. 


SUMMARY 
1. One hundred patients with dislocation of the hip joint have been reviewed, many having 
been re-examined at intervals ranging from two to five years after injury. 
2. There were forty-six simple dislocations, forty-three dislocations with fracture of the 
acetabular rim, seven dislocations with fracture of the acetabular floor, and five dislocations 
with fracture of the femoral head. 
3. Complete recovery, as judged by clinical and radiographic examination, was observed in 
76 per cent. of simple dislocations, 63 per cent. of dislocations with fracture of the acetabular 
rim, and 40 per cent. of dislocations with fracture of the femoral head; in no case of dislocation 
with fracture of the acetabular floor was recovery complete. 
4. Only in one case did myositis ossificans develop, and that was the only case treated by 
“massage and movements ”’ throughout the first ten weeks after injury. 
5. Avascular necrosis of the femoral head was recognised in a smaller proportion of patients 
than had been expected, but since the follow-up review extended only to four years after 
injury the results, in this respect, are unreliable. The incidence of this complication after 
injury to the hip joint cannot be assessed unless the follow-up period is at least five to ten years. 
6. Early traumatic arthritis developed in 26 per cent. of patients—in 15 per cent. of simple 
dislocations, 25 per cent. of dislocations with fracture of the acetabular margin, 60 per cent. 
of dislocations with fracture of the femoral head, and 100 per cent. of ‘dislocations with 
fracture of the acetabular floor. 
7. When central or posterior dislocations are accompanied by fracture of the acetabular 
floor, early arthrodesis is the treatment of choice. 
8. Displacement of marginal acetabular fragments is usually corrected by manipulative 
reduction or by traction. 
9. Sciatic paralysis in dislocation of the hip joint is nearly always due to damage of the 
nerve by a displaced acetabular fragment. In such cases, if the fragment is not replaced 
accurately by manipulation or traction, operative reduction is urgently indicated. 


I am grateful to Sir Reginald Watson-Jones who stimulated me to undertake this study, and to Mr Vere- 
Hodge who assisted so much in the follow-up of patients. 
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DENERVATION OF THE HIP JOINT IN OSTEOARTHRITIS 


J. D. MULDER, AMSTERDAM, NETHERLANDS 
From the Orthopaedic Department, Wilhelmina Hospital, Amsterdam 


Resection of the obturator nerve in osteoarthritis of the hip joint was described in 1933 
by Camitz, and in 1935 by Mol. After this simple operation pain sometimes disappeared 
completely, but the results were unreliable. The first attempts at more complete denervation, 
already hinted at by Mol, were published by Tavernier in 1945. His work aroused widespread 
interest. Although, according to anatomical investigations, innervation of the hip joint is 
most complicated, practically all the surrounding nerves seeming to take part in it, Tavernier 
contented himself with resection of only two nerves—the posterior branch of the obturator 
nerve on the anterior aspect, and the nerve to the quadratus femoris muscle on the posterior 





aspect of the joint. 


TAVERNIER’S OPERATION 


The operation is carried out as follows. The obturator nerve is approached through a 
vertical incision on the medial side of the saphenous vein. (Donkersloot, 1947, prefers an 
oblique incision parallel to the inguinal ligament, because healing of the vertical incision is 
often delayed and sometimes leads to keloid formation.) The adductor longus and pectineus 
muscles are identified directly below the os pubis, and the pectineus is cut transversely near 
its origin. The anterior branch of the obturator nerve is then seen easily and freed upwards 
as far as the obturator foramen. The posterior branch of the same nerve is found only with 
difficulty because its more distal part is covered by the adductor brevis muscle; no more 
than a short stretch can be isolated between the obturator foramen from which it emerges 
and the upper border of the adductor brevis. If a small branch was found leaving the 
obturator nerve in the direction of the hip joint, Tavernier contented himself with removal 
of this branch and left the rest of the nerve intact; if not, the posterior branch of the nerve 
was removed. It must be said, however, that this does not seem to be a logical procedure. 
If the movements of abduction and adduction are still preserved to greater or less extent, 
the obturator nerve should of course be left intact and only the lateral side of both branches 
near the obturator foramen should be cleaned of fibres which might possibly reach the hip 
joint. In cases, however, where the movements of abduction and adduction have been lost, 
and especially if there is adduction deformity, abdominal resection of the entire obturator 
nerve is a more simple and effective procedure which has the advantage of interrupting 
every possible connection with the hip joint and at the same time preventing increase in the 
degree of the adduction deformity by paralysing the adductor muscles. 

For the second part of Tavernier’s operation, the patient is turned face downward. 
An ample skin incision is made in a line running from the point half-way between the posterior 
superior iliac spine and the base of the coccyx, to the distal margin of the greater trochanter. 
The gluteus maximus is split in the same line, with the exception of the most medial part 
which contains the larger blood-vessels and nerves. The sciatic nerve is exposed, isolated 
carefully, and retracted medially. By gentle dissection the pyriformis, gemelli, obturator 
internus, and quadratus femoris muscles are identified. The nerve of the quadratus femoris 
muscle is found at the medial end of the superior margin of the gemellus superior where it 
lies between the sciatic nerve and the pelvis. It is identified by pinching, which gives rise 
to contraction of the quadratus muscle. The nerve is removed and the wound closed. The 
operation should be carried out only after thorough study of the anatomical relations of the 
quadratus femoris nerve in the cadaver. 
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The most important sources of innervation of the hip joint which are left intact after 
this operation are the femoral (anterior crural) nerve, the accessory obturator nerve, and the 
superior gluteal nerve. Nevertheless, Tavernier in his series of twenty-four operations 
observed good results in seventeen, fair results in five, and complete failures in only two cases, 
all within two years after operation. 

Donkersloot had ten good results in a total of thirteen cases. Obletz (1948) obtained 
satisfactory relief in twenty-eight out of forty-two patients in whom abdominal resection of 
the obturator nerve together with resection of the quadratus femoris nerve was carried out. 
In the discussion of Obletz’ paper, Kaplan stated that in his opinion the effects of the 
operation were due to “ indirect neurotomy,”’ that is to say, denervation of spastic muscles 
surrounding the joint. Padovani (1947) extended the operation to branches of the femoral 
(anterior crural) nerve and said that in this way complete denervation of the hip joint was 
obtained. From the anatomical standpoint, however, this seems impossible, and apart from 
this there arises the question as to whether complete relief of pain can reasonably be expected 
after an operation on the joint nerves. It is well known that pain in osteoarthritis and similar 
affections arises not only in the joint itself but also in the surrounding muscles, tendons, 
and fasciae. 


RESULTS OF DENERVATION OF THE HIP JOINT 


As to our own results, we were able to review forty-eight patients in whom Tavernier’s 
operation had been carried out by members of the staff of the orthopaedic department of 
the Amsterdam Municipal Hospital. In forty-three of these patients an operation was 
performed only on one hip; in five, a bilateral operation was performed. 


TABLE I 


TAVERNIER’S OPERATION FOR OSTEOARTHRITIS OF THE HIP JOINTS 
Results after a period varying from six to eighteen months after operation 











Result Number of patients 
Total Males Females | Bilateral operations 
Good. ; ‘ ; 11 7 4 2 
Fair ; : ; 4 : 15 3 12 2 
No improvement ; ; 22 5 17 | 
ge, ek 48 15 33 | 5 














Excellent results have been very rare in our series. Only two men have been able to 
resume their work, as a carpenter and a decorator respectively. Cases in which the patient 
had little or no pain at the time of review, and walked considerably better than before 
operation, were classified as “‘ good.’’ Patients with a good result were on the whole energetic 
and cheerful people who collaborated fully in regaining the greatest possible degree of 
activity. Their general condition was good (normal blood pressure, reasonable body-weight, 
and no signs of generalised osteoarthritis). All our patients had serious forms of osteo- 
arthritis of one or both hip joints with gross anatomical changes; all had undergone prolonged 
conservative treatment without benefit and had suffered for many years before the operation; 
many had lost all movement in the joint except for a few degrees of flexion movement ; some 
had flexion-adduction deformity. 


Clinical features common to patients gaining benefit from denervation—We looked 
for common features in the local condition of the joint in the comparatively small group of 
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patients who derived benefit. Such features might have enabled us to select suitable cases 
for future operations. But we looked in vain. Inability to select patients in whom a good 
result might reasonably be expected, together with the inevitable risks of thrombophlebitis, 
pulmonary embolism and infection (which in our series we could not wholly dismiss, despite 
rigid asepsis and modern chemotherapy) made us eventually discard denervation of the 
hip joint as an independent operation. Even in those cases occurring so frequently in which 
the general condition of the patient made it impossible for us to consider the major operations 
of arthrodesis and arthroplasty, we found that denervation failed to fulfil expectations. 
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TREATMENT OF PATHOLOGICAL DISLOCATION OF THE 
HIP JOINT AFTER SUPPURATIVE ARTHRITIS IN INFANTS 


A. F. Bryson, MANCHESTER, ENGLAND 
Paper read at the Annual Meeting of the British Orthopaedic Association, 1947 


From the point of view of its effect upon the hip joint, acute suppurative arthritis in 
infants is to be regarded as an entirely distinct disease from the suppurative arthritis which 
occurs in later childhood and adult life. Throughout the first year of life the head of the 
femur is formed entirely of cartilage, and even in the neck of the femur the component of 
bone is comparatively small and ill-formed. It is not until about the seventh month of life 
that the epiphyseal centre for the femoral head can be seen radiographically., At the age of 
one year the epiphysis still forms only a small part of the femoral head. Phemister (1924) 
has shown that cartilage undergoes rapid solution in pyogenic exudates, and in nearly all 
cases where frank suppuration has occurred this gives rise to complete destruction of the 
femoral head and pathological dislocation of the joint. 

In older children, where there is a larger bone element, the course of the disease is less 
acute; there is a more chronic grumbling infection; and as the bared surfaces of bone come 
into contact with each other, ankylosis occurs with relative frequency. Marked destruction 
of the femoral head can of course occur in suppurative arthritis after the age of one year 
(the arbitrary limit which has been set for this group) but this destruction, and the consequent 
dislocation, become less likely as the bone component of the head becomes dominant. Indeed 
most of the cases reported in this paper first developed infection during the first nine months 
of life. 

These cases presented themselves at varying ages of childhood and adolescence with a 
dislocated hip, a short leg, and a limp. In treating such cases the ideal at which to aim is 
of course a stable, movable, and painless joint with a limb of approximately normal length. 
How nearly can this be accompiished? At what stage is treatment best undertaken? I have 
records of seventeen such cases, all but one of which were unilateral. One died some years 
ago after successful arthrodesis of the joint; three I have been unable to trace; fourteen 
have been traced and re-examined. The treatment of these seventeen cases included one 
reconstruction of the Colonna type, four subtrochanteric osteotomies, eleven cases of 
arthrodesis of the hip, and one who has not yet been treated surgically. The follow-up period 
after operation varied from one to eighteen years, with an average for the whole series of 
ten years. 

Displacement osteotomy—Of these three operations the simplest procedure, recommended 
by Ombrédanne and many others, is an osteotomy of the Lorenz bifurcation type, or the 
subtrochanteric displacement osteotomy which is similar. Such osteotomy increases the 
stability of the joint but it does nothing to restore true length of the limb. ‘Of the four cases 
in which this operation was performed, only one can be regarded as successful. She has a 
firm fibrous ankylosis with no hip movement. In the other three cases, despite post-operative 
radiographic appearances which suggested satisfactory displacement of the femur and good 
stability of the joint, the femoral head continued to travel upwards on the ilium and there 
was increasing flexion-adduction deformity with secondary lordosis and scoliosis. On the 
other hand when subtrochanteric osteotomy was performed as a secondary operation in cases 
of failed arthrodesis, the results were excellent. One such case united by bone (Figs. 1-3) 
and the other developed a stable and painless fibrous ankylosis (Figs. 4-5). It would appear 
therefore that osteotomy is of little value unless stability has first been achieved by other 
operative procedures. 
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Fic. 1 


Girl with pathological dislocation of the hip joint due to acute suppurative 
arthritis at the age of nine months. Same case as Figs. 2 and 3. 








Fic. 2 Fic. 3 


Attempted arthrodesis at the age of eight years was unsuccessful (Fig. 2). Six years later, at the age 
of fourteen years, subtrochanteric osteotomy was performed. The joint then fused soundly (Fig. 3). 





THE JOURNAL OF BONE AND JOINT SURGERY 











451 





PATHOLOGICAL DISLOCATION OF THE HIP JOINT AFTER ARTHRITIS IN INFANTS 


Arthroplasty—The one case in which arthroplasty was attempted at the age of eight years 
was a failure. It was done as an experimental alternative to arthrodesis; but the hip 
redislocated within a few months and the young lady, now aged twenty-three years, has over 
two inches of shortening and a waddling gait. Professor Leveuf (1945 and 1946), in a recent 
review of fourteen cases, recommended arthroplasty with transfer of the great trochanter 
downwards on the shaft of the femur. The limb was put up in wide abduction. Three months 
later a secondary osteotomy was performed just below the new attachment of the trochanter, 
and the limb was then adducted to the neutral position. He believed that the age of three 
years was the best time for such a procedure. But his follow-up period is less than five years 
and I think it is probable that early arthritis will develop as adult life is reached. Smith- 
Petersen advocates cup-arthroplasty in such cases, but not before the patient is in the late 
"teens or early twenties. Theoretically this is the perfect answer for such cases, but it must 
be recognised that by arthrodesis the child can be restored to normal activities at an earlier 
age. ‘ 





Fic. 4 Fic. 5 


Boy aged eight years with pathological dislocation of the hip joint due to infection at the age of 

nine months (Fig. 4). Attempted arthrodesis was unsuccessful, but after subtrochanteric osteotomy 

which was performed twelve months later, sound fibrous ankylosis was secured in good position and 
the result is satisfactory (Fig. 5). 


Arthrodesis—Our best results without question were those in which the joint was 
arthrodesed. This has given a result which satisfies more of the criteria of normality than any 
other method. It has given a stable, strong, and painless hip (Fig. 6). Freeing of attachments 
over a considerable area of the upper end of the femur has made it possible to reduce real 
shortening, in one case from three and a half inches to one inch. Of the eleven cases so treated, 
sound bone fusion was secured within a few months in seven; (one other fused soon after 
late osteotomy). Of the four cases operated on after the age of twelve years, all united. On 
the other hand only three of the seven patients operated on before the age of nine years fused 
successfully. A small trifin nail or bone peg was occasionally used (Fig. 7). 

Optimal time for arthrodesis—There would appear to be three good reasons why arthrodesis 
of the joint should be delayed in such cases until the age of twelve or thirteen years: 1) there 
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is general agreement that it is difficult to secure sound bone fusion in the earlier age group; 
2) in young children it is possible for an active life to be pursued without complaint, despite [ 
the ugly, lurching gait and the tendency to tire easily; 3) if arthrodesis is attempted in the 
young child, flexion-adduction deformity may develop in consequence of the strong pull of 
flexor and adductor muscles on a limb which is still growing, and this may occur even after 
bone fusion has been achieved. rr 
Pain in the back after arthrodesis—Only one patient in this series showed evidence of pain in 
the back after arthrodesis, which in her case was performed eighteen years ago at the age of \ 
fourteen years. Nevertheless this causes her no real trouble; she leads a normal life; she is : 
very fond of walking; and she tells me that recently she has walked as much as forty miles 
in a day! It has been argued that the extra strain on the lumbar spine after arthrodesis 
is a contra-indication to the fusion of a hip. On the other hand an unstable hip witha 
short leg and lurching gait is much more likely to throw excessive strain on the spine than le 
an arthrodesis in good position done at an age when adaptation is still good. 




























Sheil ds boa 














Fic. 6 Fic. 7 
Pathological dislocation of the hip joint due to infection Pathological dislocation of the hip joint 
at the age of three months treated successfully by treated by arthrodesis at the age of thirteen 
arthrodesis at the age of eight years. years, showing use of the miniature trifin nail. 





The problem of shortening—The problem of real shortening in these limbs is best dealt with 
by a procedure which brings the trochanter down as nearly as possible to its normal level. 
In performing an arthrodesis, as opposed to cup arthroplasty, this requirement is much 
more easily satisfied because there is no contra-indication to wide clearance of muscular and 
ligamentous attachments at the upper end of the femur. After stripping the femur, the 
rawed trochanter can be slid into the bed of the old acetabulum by means of a skid. For 
the purposes of immediate stability the limb may be put in a wide degree of abduction and 
brought to a correct position a few weeks later. Where severe degrees of shortening need to 
be corrected this procedure has been reported to cause sciatic nerve palsy due to stretching, 
but no such case occurred in this series, and in any event such paralysis is unlikely to be 
more than transient. 

No matter how accurately the trochanter is replaced at the level of the original 
acetabulum some residual shortening is of course inevitable not only because the head and 
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Vi neck of the femur have been destroyed but because there is impaired growth of the limb. 
| Such real shortening can sometimes be compensated by abduction at the time of arthrodesis. 
In other cases late operations for the equalisation of limb length may be desirable. 





Summary—Arthrodesis of the hip joint performed between the ages of twelve and fifteen 
| years, is the most satisfactory treatment for cases of pathological dislocation after acute 
| suppurative arthritis in infants. 


‘ I would like to thank Sir Harry Platt for his help in the preparation of this paper and for his permission 
: to publish it. 
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DISCUSSION 
| ; Professor Leveuf (Paris) said that his preference was for arthroplasty of the joint. Nevertheless he 
. acknowledged the excellence of the results of arthrodesis reported in this series. Mr Stirling (Edinburgh) 
. 4 said that in three cases he had transplanted the trochanter with its epiphysis to the stump of the neck. 
1 : The epiphysis had not grown, as he had hoped, but good stability had been maintained and arthrodesis 


at a later date had been facilitated. 
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FRACTURE-SUBLUXATIONS OF THE SHOULDER 
T. J. FAIRBANK, LONDON, ENGLAND 


From the Orthopaedic Service of the Manchester Royal Infirmary 


Paper vead at the Annual Meeting of the British Orthopaedic Association 
in Manchester, Octobey 1947 


Fractures of the upper end of the humerus are not uncommonly associated with 
downward subluxation of the head of the humerus from the glenoid. This fact appears to 
have passed almost unnoticed. It may have been thought that spontaneous recovery would 
occur, or that no permanent ill-effect would result; but though often correct, neither of 
these suggestions is quite true. 

In a search of the literature, mention of this type of downward subluxation was found 
only twice. Cotton (1921) described it after fracture of the neck of the humerus in nine 
patients, eight of whom were heavily-built, elderly women. He ascribed the subluxation to 
fatigue of the muscles supporting the weight of a heavy and swollen arm which was held 
only by a collar and cuff sling. He directed his attention to improving the muscle tone. 

Dehne (1939), in an analysis of fractures of the upper end of the humerus, included a 
group of fracture-subluxations most commonly due to a combination of adduction behind 
the body line and impaction. He stated that the subluxation was noted at once and that it 
was not necessarily downwards. He gave no statistics, and no explanation of the mechanism. 


CLINICAL MATERIAL 


In a review of 115 fractures of the upper end of the humerus, treated at the Manchester 
Royal Infirmary, twelve patients (10 per cent.) were found to have had downward subluxation 
of the shoulder joint at one time or another. Only the last eighty cases formed a continuous 
series. In this group there were five examples of subluxation. The incidence therefore is 
much less than 10 per cent. 

Of the twelve patients, eleven had fractures of the humeral neck, seven of the abduction 
type (Fig. 1), and four of the adduction type (Fig. 2). The twelfth case was seen three weeks 
after reduction of a dislocation with fracture of the greater tuberosity (Fig. 3). Reduction 
had been confirmed by radiographs; the displacement of the tuberosity suggested a torn 
rotator cuff, and this lesion was found later at operation. In five of the eleven patients with 
fracture of the neck of the humerus, there was such displacement of the greater tuberosity 
as to suggest that the fragment was completely free (Fig. 4), and that there was loss of muscle 
function as in the case with a torn rotator cuff. The significance of these findings is discussed 
later. In one patient there was a fracture of the glenoid fossa. 

The ages varied from twenty-four to eighty-two years; three patients were under forty 
and nine were over fifty years old. Eight patients were women; four were men. It was noted 
that some at least were of slender build. There was no nerve lesion in any of the twelve 
patients. 

These patients fall naturally into two groups: six, in whom subluxation was present at 
the first attendance; and six in whom it first appeared several days or weeks later. The first 
group all had fractures of the abduction type. In impacted abduction fractures the head is 
often levered outwards from the glenoid fossa as the limb returns to the side, thus leaving 
the articular surface facing upwards or even outwards; this may have been a factor in four 
of these six cases. Nevertheless many such fractures are seen in which rotation of the head 
occurs without downward subluxation. 
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Fic. 1 Fic. 2 
Case E. H. Abduction fracture-subluxation, one Case G. C. Adduction fracture-subluxation, 
week after injury. There was no subluxation one day after injury. There was no sub- 
immediately after injury. luxaton immediately after injury. 


Fic. 3 Fic. 4 
Case W. L. Subluxation observed four weeks Case A. B. Fracture-subluxation, immedi- 
after reduction of dislocation with fracture ately after injury, showing the greater 
of the greater tuberosity. tuberosity quite disconnected from humerus. 
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Fic. 5 


Subluxation due to downward traction of the upper limb 
in a normal subject who was conscious. 





Fic. 6 Fic. 7 
Subluxation from downward traction of the Subluxation in anaesthetised normal subject 
upper limb in a normal subject who was showing rotator cuff drawn down by negative 
anaesthetised. pressure in the joint. 
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FRACTURE-SUBLUXATIONS OF THE SHOULDER 


DIAGNOSIS 


Even in the early group, where theré is marked swelling, clinical diagnosis is often 
possible. A gap can be felt between the acromion process and the humeral head, which appears 
to lie rather low. The gap may sometimes be increased by applying gentle traction to the 
limb. It usually closes when the elbow is elevated with the limb by the side, and when the 
patient lies down or braces the muscles. In some cases, however, this apparent reduction is 
incomplete and it may be accompanied by increased anterior angulation at the fracture site. 
The final diagnosis depends upon radiographic examination. 

Two questions at once arise. Why do these subluxations occur? What, if any, treatment 
is required ? 


ETIOLOGY OF THE SUBLUXATION 


There appear to be three possible explanations. First, the subluxation may result 
directly from the violence of injury. The mechanics of these dislocating forces have been 
analysed by many authors, and the writer has nothing to add; subluxations are not the 
monopoly of any one fracture pattern. Yet if the force is insufficient to carry the head past 
the glenoid margin, the position of the head is unstable, and the shape of the bone ends and 
the tension of muscles might well be expected to reduce any remaining subluxation. The 
primary injury cannot be the sole cause, and in any case it would not explain the group in 
which there was late onset of subluxation. 

Secondly, it is possible that there may be weakness of some muscle which normally 
retains the humeral head in the glenoid. In half the patients there was evidence of rupture 
of the rotator cuff, or fracture of its bone attachment. It is, however, very difficult to test 
supraspinatus function in recent injuries; pain and spasm restrict active movement, and the 
trapezius interferes both with palpation of the contracting muscle and with electrical 
stimulation. An attempt to stimulate the supraspinatus with the tip of a faradic needle, the 
shaft of which was insulated, proved too painful when sufficient current was used to move 
the limb. Tests on the cadaver in connection with supraspinatus function are described later. 

Thirdly, as Cotton (1921) first suggested, the subluxation may be due to loss of tone in 
the longitudinal muscles from: the scapula—namely, the biceps and coraco-brachialis, the 
long head of triceps, and particularly the deltoid. This suggestion receives support from the 
clinical finding that the subluxation of the head of the humerus is reduced when gravity is 
eliminated or when the muscles are braced. Only three patients had been treated at any 
stage in wide abduction; all the others had worn a collar and cuff sling, a device which favours 
stretching of the longitudinal muscles. 





EXPERIMENTAL INVESTIGATIONS 


To investigate the degree of subluxation which is possible in the normal shoulder, 
conscious subjects were laid on the X-ray table and strong traction was applied with the 
limb by the side; countertraction was maintained by means of a soft towel around the axilla. 
Some downward movement of the head was constant but usually it was very slight (Fig. 5). 

Using the same method of traction under anaesthesia, quite severe subluxation could be 
produced regularly without great force being applied (Fig. 6). Negative pressure is created 
in the shoulder sufficient to draw the rotator cuff towards the joint cavity * (Fig. 7). 

A number of dissections and radiographic examinations were performed in the post- 
mortem room to determine which structures prevented the head of the humerus from sliding 
out of the glenoid fossa when the limb was pulled downwards. The results may be summarised 





* It is obvious that the subacromial bursa and surrounding tissues must be greatly stretched in this 
manoeuvre, and it has therefore been used in manipulating stiff shoulders. Even in a conscious patient 
this manoeuvre alone may give striking improvement in the range of movement. 
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thus: 1) all structures running down the arm from the shoulder, including vessels and nerves, 
play some part in maintaining congruity of the joint ; 2) if the whole rotator cuff is divided 
the force necessary to subluxate the joint is slightly, but only slightly, diminished ; 3) if all 
structures except the supraspinatus are divided, the force necessary to produce subluxation 
is very small; 4) the glenoid labrum appears to be too thin and pliable to have much stabilising 
effect. 

Attempts were made to determine what part an effusion into the joint might play. 
Air or water injected into the joint cavity did not alter the stability of the joint significantly, 
but it was found impossible to maintain any great tension owing to leakage under the 
subscapularis and down the long head of biceps. Attempts at arthrography of the shoulder 
by the injection of air in two living subjects were vitiated for the same reason. This finding 
may account for the fact that marked hydrops is seldom seen in pathological shoulder joints. 

We were therefore driven to conclude that the most important factor in retaining 
congruity of the shoulder joint was the tone of the muscles running longitudinally, although 





Fic. 8 


Patient with a torn rotator cuff attempting to abduct the 
upper limb; the humerus is displaced upwards and the neck 
of the humerus faces the glenoid. 


the spinati may have played a minor part. In this connection Fig. 8 shows the shoulder of . 
a patient who, clinically, had a complete tear of the rotator cuff; the humeral head subluxated 
upwards when abduction was attempted, but there was no instability on downward traction. 


THE RATIONALE OF TREATMENT 


In these cases most of the fractures did not need reduction per se. The commonly 
accepted method of treatment, when controlled fixation or abduction is not indicated, is to 
use a collar and cuff sling with an axillary muff. But what advantage is gained from traction 
by the weight of the limb? Those few fractures which are unstable usually need more fixation 
than this; and it is suggested that others gain no benefit from the intermittent traction of a 
collar and cuff sling, which in any case is ineffective at night. By this method, damaged 
muscles are submitted to a stretching force which they may be unable to withstand, and in 
some cases the shoulder is subluxated. It is true that when the subluxation was overlooked 
or disregarded many showed no persistent subluxation, or loss of function directly attributable 
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Fic. 9 Fic. 10 
Case R. O’N. Fig. 9 shows the subluxation observed three weeks after a fracture of the neck 
of the humerus. Radiographs twelve months later show that the displacement has been 
spontaneously corrected (Fig. 10). 








Fic. 11 Fic. 12 


Case F. T. Adduction fracture with subluxation five years after injury. There is evidence of arthritis 
and avascular necrotic change. Fig. 11 is a radiograph taken with the muscles relaxed. In Fig. 12 
the muscles are braced. 
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to this lesion (Figs. 9-10). But the subluxation may persist, and it did so three times in this 
series of twelve. The joint feels unstable, and the onset of arthritis must surely be accelerated 
by the head sliding up and down in the glenoid (Figs. 11-12). In most cases a triangular 
sling which gives support to the elbow prevents or corrects the subluxation without interfering 
with the fracture, while physiotherapy rapidly improves the muscle tone and prevents 
recurrence. 

In the few cases in which the support of a triangular sling is insufficient, or in which it 
causes forward angulation of the fracture, both the fracture and the subluxation should be 
reduced and the arm fixed for a few weeks in abduction and forward flexion by means of a 
plaster spica, with careful support under the humeral head. 


SUMMARY AND CONCLUSIONS 


1. Attention is drawn to the not infrequent occurrence of downward subluxation of the 
shoulder joint accompanying fractures of the upper end of the humerus. 

2. Such cases fall into early or late groups according to the time of onset of the subluxation. 
3. The subluxation often disappears spontaneously, but it may persist and cause disability. 
It cannot safely be disregarded. 

4. The etiology is discussed and experiments are described which lead to the conclusion 
that the subluxation is due chiefly to lack of tone in the scapulo-humeral muscles supporting 
the weight of the limb. 

5. It is suggested that the use of a collar and cuff sling as a method of treatment for fractures 
of the shoulder is not without danger. A triangular sling usually prevents or cures the 
displacement. 


The writer wishes to thank Sir Harry Platt for advice and criticism in this work. 
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DISCUSSION 


Mr Pridie (Bristol) suggested that the subluxation might be due to traumatic haemarthrosis. Sir 
Reginald Watson-Jones (London) said that similar subluxations occurred in tumours of the upper 
shaft and neck of the humerus where there was no traumatic factor and no haemarthrosis ; the coincidence 
of gravitational pressure and muscle hypotonicity was no doubt the explanation of subluxations which 
developed secondarily in the course of treatment. He congratulated Mr Fairbank on successfully challenging 
so classical a measure as the treatment of fractures of the neck of the humerus in a collar and cuff sling; 
even the apparent fundamentals of treatment called for constant re-examination. 
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DISLOCATION AND FRACTURE-DISLOCATION OF THE PELVIS 


F. W. HoLDSworRTH, SHEFFIELD, ENGLAND 


From the Orthopaedic Service of the Sheffield Royal Infirmary. 


Paper read at the combined meeting of American, Canadian, and British Orthopaedic 
Associations in Quebec, June 1948 


This paper is based upon a study of fifty cases of disruption of the pelvic ring. The 

cases occurred during the years 1937 to 1946 in the Accident Department of the Sheffield 
Royal Infirmary and its associated hospitals. 
Two types of disruption of the pelvic ring—The injury occurs in two varieties : 
1) dislocation of the sacro-iliac joint; 2) fracture of the ilium or sacrum Adjacent to the 
sacro-iliac joint. In both types there is separation of the symphysis pubis, or fracture of 
both pubic rami. In both varieties there is displacement of one-half of the pelvis outwards, or 
outwards and upwards. Associated with this displacement there is often rotation of the large 
pelvic fragment in the sagittal plane (Figs. 4 and 6). This injury occurs with some frequency 
and it is surprising that only a few series have been reported in the literature. Most reports 
are confined to isolated cases, to particular methods of reduction, or to visceral complications 
of the lesion, and it is for this reason that a complete follow-up of a comparatively large 
series may be of interest. 


MECHANISM OF INJURY AND DISPLACEMENT 


Taylor (1942) reported twenty-two cases of dislocation of the symphysis pubis, or hind- 
quarter dislocation, and was of opinion that the injury was sustained by indirect violence, 
the leg acting as a long lever dislocating the pelvis. Most authors, however, consider the 
lesion to be the result of direct violence—a view which is strongly supported by this series. 
In all cases there was severe direct violence, either an antero-posterior crush, or a torsional 
injury where the sacrum was fixed and one-half of the pelvis was forced back by direct 
antero-posterior violence to one ilium. For instance, in Case 42 (Fig. 4) a woman was run 
over by a heavy motor-car, the wheel passing over the front of the pelvis, resulting in com- 
plete disruption of the pubis and the sacro-iliac joint. In Case 30, a steel erector, aged twenty- 
seven years, was standing on a girder with his sacrum against a vertical post, when the cage 
of a travelling crane moved back and struck his right ilium. He sustained separation of the 
pubis and fracture through the ilium. 

Pubic injury with sacro-iliac dislocation is more common than pubic injury with fracture 
of the ilium or sacrum. Of the forty-two patients in this series who survived and were traced, 
there was sacro-iliac dislocation in twenty-seven, and fracture of the ilium or sacrum near 
the joint in fifteen. Both injuries, however, result in the same type of displacement. The 
pubic bones are separated and the pelvis is opened out at the posterior injury “like the leaves 
of a book ’”’ (Watson-Jones 1938). Associated with the outward rotation there is often upward 
displacement of the injured side and sometimes rotation (Fig. 6). 

Visceral injuries and retroperitoneal haemorrhage—Most authors emphasize the 
severity and danger of visceral complications, particularly lesions of the bladder and 
urethra. These, however, appear to be rare. In this series, only four cases of injury to the 
bladder or urethra occurred. Two had large extra-peritoneal tears in the bladder and both 
died. Two had tears of the urethra and survived. No other visceral complications occurred. 
The most frequent complication was retroperitoneal haemorrhage, severe enough to be 
alarming, and in four cases causing death. The bleeding probably arises from tearing of the 





voL. 30 B, no. 3, auGcust 1948 461 















462 F. W. HOLDSWORTH 


ilio-lumbar artery, and it tracks forward towards the anterior superior spine. When severe 
it may cause an alarming fall of blood-pressure. There appears to be no possibility of 
controlling the haemorrhage by surgery or pressure; the best treatment is to maintain the 
blood-pressure at not more than 100 mm. of mercury by controlled transfusion, until the 
bleeding ceases. Bleeding severe enough to cause alarm has occurred in eight patients, four 
of whom died. 


REDUCTION AND IMMOBILISATION 


The method of reducing the deformity and maintaining the position should be determined 
by proper recognition of the displacement. Outward rotation of the large fragment of the 
pelvis is maintained by the outward roll of the leg and extension of the hip (Fig. 1). Many 
methods of reduction have been described, most of which do not recognise the importance 
of the position of the legs. Two methods only are really rational—the method of lateral 
recumbency and plaster of Watson-Jones (1938, 1943) and the sling method originated by 
Astley Cooper (1842) and developed by Bohler (1935). Lateral 
recumbency and plaster is theoretically sound but difficult in 
practice and, in this series, the sling method has been used 
exclusively (Figs. 2 and 3). The method is simple, safe, and 
efficient. The patient is placed upon a bed with fracture 
boards and an overhead frame; a firm canvas sling, spread by 
rods, is placed under the pelvis. The sling extends from 
above the iliac crest to below the greater trochanters. The 
rods are attached to cords which pass over pulleys in the 
overhead frame, the cords from the left side crossing over 
to the pulleys on the right and vice versa. The ends are 
attached to weights, the total of all four weights being 
sufficient just to raise the patient from the bed. Each leg is 
then placed upon a firmly bandaged Braun’s frame, so that the 
hips are flexed. The limbs are kept in this position by weight 
extensions of eight pounds, attached by strapping extensions. 
The patient is then supported on a back rest. If, in addition to 
separation of the pelvic halves, there is upward displacement 

Fic. 1 of one half, skeletal traction is applied to the limb of the 

The pelvic dislocation is affected side with sufficient weight to pull the fragment into 

a tga ~ mane iy Mf position. Frequently no anaesthetic is required for this pro- 

and by outward rolling of | cedure but, if rotational displacement of the fragment is also 

eile cian present, then manipulation is necessary. The patient is 

anaesthetised, placed upon the sling and turned on his side. 

The rotated fragment is pushed forwards; the patient is then rolled on his back and 
the sling and frames are adjusted. 

The degree of compression by the pelvic sling can be adjusted by altering the obliquity 
of the ropes. Control radiographs are taken and the ropes are adjusted so that the pubic 
symphysis is kept in position. Reduction is usually complete and the position can be main- 
tained with little difficulty (Figs. 4-7). Nursing in the apparatus is easy. The patient can be 
lifted for the use of bed-pans by pulling on the weights and, if the lower end of the sling is 
turned back, the bed-pan can easily be slid into place. Most patients are quite comfortable 
in the apparatus, though in the very old there may be some mental confusion in the early 
stages of treatment. 

Fixation is maintained for twelve weeks but, after six weeks, the traction weights are 
removed and graduated leg exercises are allowed. Weight-bearing and active rehabilitation 
is started after twelve weeks. 
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ASSESSMENT OF END-RESULTS 


The ultimate object of treatment of every injury is full restoration of function. 
Restoration of the anatomical position in any fracture is easy to assess and may or may not 
be important, but function is all important and, as Nicol has pointed out: ‘‘ The assessment 





Fic. 2 








Fic. 3 


Fracture-dislocation of the pelvis immobilised in sling and frames 
with skeletal traction applied to the left leg. 


of function is based upon criteria which vary from one surgeon to another and are subject 
to individual judgment rather than precise measurement.” Therefore, following his lead, 
capacity for work has been used in this investigation as the criterion of recovery of function. 
Most patients were engaged at the time of accident in heavy industrial activity so that return 
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SYM 


Fic. 4 Fic. 5 











Gross separation of one half of the pelvis with wide separation of the symphysis and dislocation of 
one sacro-iliac joint (Fig. 4). Same case after reduction by the pelvic sling (Fig. 5). 


to pre-accident work, or similar heavy work such as labouring, joinering, or bricklaying, 
formed a reasonable standard of full recovery. In women the ability to perform all household 
work has been considered heavy work. The average period of follow-up after accident is 
five years and no case has been assessed less than two years after the accident. 

On the whole the end-results are good. It will be seen from Table I that the prognosis 
in dislocations of the sacro-iliac joint is not so good as in the case of fractures near the joint. 
About half the cases of sacro-iliac dislocation were able to return to reasonably heavy work 
but nearly all cases of fracture were able to do so. All patients complained of pain in the 
pubis, sometimes lasting as long as two years but eventually disappearing. Even in the best 
cases there was often aching in the back after prolonged effort. In sacro-iliac dislocations 


TABLE I 


DISLOCATIONS AND FRACTURE-DISLOCATIONS OF THE PELVIS 





Total number of cases ; ‘ x ‘ ‘i ; . a . 50 
Died : ; ‘ ; , ; : : : : : a ® 
Untraced 2 
Compblications— 
Rupture of the bladder : ; ; P ms 2 Died 2 
Rupture of the urethra . 2 Died 0 
Retroperitoneal haemorrhage 8 Died 4 
End-result in forty-two traced cases— 
Fracture or dislocation of pubis with Total At heavy work Painful 
1) Dislocation of sacro-iliac joint 27 12 15 
2) Fracture of ilium or sacrum . 15 13 2 
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DISLOCATION AND FRACTURE-DISLOCATION OF THE PELVIS 








Fic. 6 Fic. 7 


Fracture-dislocation of the pelvis with double pubic fracture, and fracture of the ilium near the 
sacro-iliac joint (Fig. 6). Same case after reduction by the pubic sling (Fig. 7). 


this pain was severe ; it was localised to the joint and it prevented the patient from performing 
anything but the lightest of work. All patients who were free from pain showed a full range 
of spine and hip movements with complete pelvic stability and no limitation of straight leg 
raising. In the case of patients who had pain, spinal movements were good but there was 
definite limitation of straight leg raising on the affected side, which was often very marked. 

These figures appear to be significant. The frequency of persistent sacro-iliac pain after 
dislocation of the joint suggests that early sacro-iliac fusion should be considered in such 
cases. Certainly it appears to be indicated in patients with severe localised pain persisting 
for one to two years after injury. The pain in such cases is probably due to unsound ankylosis 
of the sacro-iliac joint. The strong anterior ligaments are torn from the front of the sacrum 
and ilium and the remnants may curl within the joint, preventing true restoration of position. 
Whatever the cause, however, there is no doubt about the residual pain and its localisation 
to the joint, and fusion seems to offer the best prospect of relief. 


SUMMARY AND CONCLUSIONS 
1. Fifty dislocations and fracture-dislocations of the pelvis have been reviewed. 


2. Complications were unusual. Two patients with rupture of the bladder died; two with 
rupture of the urethra survived. Of eight patients with retroperitoneal haemorrhage four 
died; the treatment advised is controlled blood transfusion maintaining a blood-pressure of 
not more than 100 mm. 

3. Two types of pelvic disruption should be distinguished: 1) pubic injury with sacro-iliac 
dislocation ; 2) pubic injury with fracture near the sacro-iliac joint. The first is twice as 
common as the second. 
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4. In each type, displacement is maintained by extension of the hip and outward roll of the 
limb. This may be controlled by the Watson-Jones plaster method but the pelvic sling 
technique is preferred and was used in all cases in this series. 


5. The prognosis in fracture-dislocations is very good; nearly all patients went back to 
heavy work. 

6. The prognosis in sacro-iliac dislocations is not so good; only half the patients went back 
to heavy work and there was often persistent sacro-iliac pain. Sacro-iliac arthrodesis is 
advised in those cases. 


DISCUSSION 


Dr H. Earle Conwell (Birmingham, Ala.): Mr Holdsworth has presented an excellent series of radio- 
graphs and sketches showing the various locations of dislocation and fracture-dislocation of the pelvis, 
especially those about the sacro-iliac joint. I would point out that in 1930, and 1933, Noland and I 
reported in the Journal of the American Medical Association, and in Surgery, Gynecology, and Obstetrics, 
183 fractures of the pelvis observed over a period of eleven years in which there were fifty dislocations 
of the sacro-iliac joint. Since that time I have observed over a period of fifteen years 240 cases of fractures 
of the pelvis in which there was about the same percentage of dislocations and fracture-dislocations of 
this type. 

Such injuries are in most instances of a severe nature, and contrary to Mr Holdsworth’s observation 
I have found a far greater proportion of soft tissue complications involving the bladder and urethra, 
retro-peritoneal haemorrhage, and intra-abdominal involvement, which demanded immediate general 
surgical as well as orthopaedic consultation. 

The plaster cast treatment with its various techniques, of which there is more than one, has been 
generally discarded in the States. The pelvic sling, with traction to the lower extremities, has been my 
choice of treatment for over a quarter of a century. After reduction has been carried out (a general 
anaesthetic being preferred) skeletal traction is applied through the lower end of the femur on the injured 
side with simple adhesive traction on the uninjured side, supplemented by the pelvic sling. 

Function is the criterion of a good result, and reduction of these fractures and dislocations is not 
always necessary to bring about good function ; reduction should not be carried out forcibly to the sacrifice 
of the patient’s general condition. 

Arthrodesis is probably indicated in very few cases. It is difficult to make this decision until the 
patient has progressed sufficiently in convalescence. Moreover, it has been my experience that patients 
with persistent pain over the sacro-iliac areas also have complications in the low spine and that if 
arthrodesis is necessary it should include the lumbo-sacral as well as the sacro-iliac joint. I do feel that 
a simple back support during convalescence is of much value in relieving pain. Conservatism is indicated 
in most cases. Mr Holdsworth is to be commended for bringing this subject before us. 
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CAUSALGIA 
Diagnosis ‘and Treatment 
C. H. CULLEN, MANCHESTER, ENGLAND 


Paper vead at the Annual Meeting of the British Orthopaedic Association in Manchester, 
October 1947 


This paper is based on a study of twenty-four patients in whom the major symptom was 
persistent pain after injury to one or more peripheral nerves. It is sometimes a matter of 
difficulty to distinguish the persistent pain of true causalgia from the pain of other post- 
traumatic conditions, particularly since few clinicians have the opportunity of studying 
large series of such cases. Paget (1864) and Weir Mitchell (1872) gave classical descriptions, 
but it was not till the first Great War that any extensive series was reported. In a publication 
of the Medical Research Council (1920) the pain was described as being: spontaneous in 
onset ; hot and burning in character; intense, diffuse, persistent, and subject to exacerbation ; 
excited by stimulation which did not necessarily produce physical effect on the limb; usually 
aggravated by emotional excitement which brought on a paroxysm; and responsible for 
profound changes in the emotional state of the patient. More recently it has been suggested 
that another characteristic of the pain is that it is relieved by sympathetic block (Doupe, 
Cullen, and Chance 1944). 

In the group of cases now reported these descriptions appear to be much too rigid. 
Whereas all patients agree that the onset of pain is spontaneous, the quality is variable and 
often bizarre. One patient described it as severe and burning during the first six weeks, later 
changing to intense “‘ shooting pain like toothache.”” Others, in describing it, made use of such 
expressions as: “ trickling pieces of broken glass ’’; “‘ skin tightly stretched over a bone ”’; 
“crushed as in a vice’; and “‘ nails being torn off the fingers.”” In five patients pain began 
on the day of injury. In the others it was first observed at varying periods up to forty days 
after injury. These figures, however, are uncertain, because many of the victims were 
unconscious for a period, or were subject to the strain of long evacuation from dangerous 
areas while in very poor general state 


CLINICAL FEATURES OF CAUSALGIA 


The site of pain is well defined in some cases. Two patients described it as limited to the 
outer three and a half fingers; one referred it to the ring finger alone. Persistent pain is 
usually situated in the foot or hand. In four cases only was there spread to the forearm or 
leg. It may be felt superficially, but not infrequently it involves the deeper tissues and even 
the bones. 

Factors precipitating pain—Patients are in general agreement as to the factors which pre- 
cipitate pain, namely: loud noises, sudden jarring of the bed, psychical causes such as seeing 
other patients slip or fall, and excitement associated with the watching of thrilling pictures. 





Overheating and intense cold both cause severe pain, as does dry contact with any part of 
the body. It is relieved by moist cloths, usually applied to the affected limb and occasionally 
to another limb. Weir Mitchell refers to patients who filled their boots with water in order 
to gain relief. 

Sympathetic block—Blocking the stellate ganglion with novocaine often gives valuable 
information despite the fact that the test is largely subjective and that it is dependent upon 
the interpretation of the patient. When there is injury of the median or internal popliteal 
nerves, relief is immediate and complete for the duration of the injection: it is usually 
volunteered that the pain has gone, that the limb can be handled, and that the patient is no 
longer under the domination of loud noises and other stimuli. 
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Of seventeen patients who had sympathetic block on one or more occasions, thirteen 
were immediately relieved. One was distressed by the injection, and interpretation of the 
result was vitiated by his general condition. Three others were incompletely relieved, and it 
is noteworthy that in these cases the lesion was a complete tear of the brachial plexus at the 
level of the roots. It is possible that in such circumstances a more extensive block is indicated, 
including the middle and superior cervical ganglia, or the thoracic ganglia as low as the 
sixth. (Leriche 1939.) 

After a trial of anterior approach to the ganglion this method was abandoned because: 
1) it is uncertain in its results; 2) it is painful; 3) the lower cord of the plexus is likely to 
be involved; 4) the patient is more aware of the surgeon’s activities when he works from 
the front—a very real objection in the case of individuals who are liable to emotional 
disturbance; 5) the vessels may be damaged. 







































































M.S. EXPERIMENT 1 EXPERIMENT 2 
Effect of Thermoregulation on Pain Sympathetic Block 
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Fic. 1 


Case 22. Median and ulnar nerve lesion right hand, with causalgic pain in 

the tips of the fingers. Temperature records of the fingers of both hands show 

that the right fifth finger (R.F.5) was persistently cold despite alterations 
in room temperature and even despite sympathetic block. 


Technique of sympathetic block—upper limb—The patient sits astride a chair with the fore- 
arms supported so that the shoulders droop. After anaesthetising the skin, two Pitkin 
needles, without stylettes, are introduced one and a half inches lateral to the spinous 
processes of the first and second thoracic vertebrae; they are directed medially at an angle 
of forty-five degrees to the sagittal plane so as to hit the first and second ribs. The needles 
slip under the ribs and are felt to perforate the intercostal membrane. The points are then 
in the extra-pleural space in front of the necks of the ribs. Three or four cubic centimetres 
of 2 per cent. novocaine are introduced into the loose areolar tissue outside the pleura. If 
the needles are correctly placed Horner’s syndrome appears within a few minutes; the skin 
of the arm becomes dry. 
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Technique of sympathetic block—lower limb—This is a more difficult and uncertain procedure. 
The classical method of paravertebral block is used, according to the technique of Kappi. 
Two needles are introduced through intradermal wheals, seven centimetres lateral to the 
first and second lumbar spines. They are directed medially, at an angle of forty-five degrees 
to the sagittal plane, until they strike the sides of the vertebral bodies. Each needle is then 
withdrawn slightly and manipulated past the side of the body for a distance of one to two 
centimetres. Five to ten cubic centimetres of nococaine are injected. Loss of sweating of 
the limb is a reliable test of a successful block. 


Objective findings—The objective findings have been described accurately on many 
occasions (Paget 1864, Weir Mitchell 1872, Leriche 1939, etc.). The glossy skin, spindle 
fingers, and clawed stained nails are well recognised. Macerated skin and the bullous lesions 
which are sometimes encountered are the result of reluctance to allow frequent cleansing, 





Fic. 2 


Case 3. Internal and external popliteal nerve lesion with causalgia of foot. 
Severe ‘‘ glassy atrophy ”’ in the causalgic limb twelve months after injury. 
The normal foot is on the left. 


or the constant use by the patient of moist applications. Hyperhydrosis is not a constant 
feature and has often been noted when there are nerve lesions without pain. Vascular 
dilatation is not always present. In the patients of this series the temperature of the limb 
was colder than normal in three, variable in five, warmer than normal in thirteen, and normal 
in one; in two there was no record. These variations are probably related to local conditions 
of temperature, or they are referable to the time and degree of coincident nerve injury. 
Severe vascular damage is not always associated with a cold limb. (Vascular changes after 
nerve injury, local trauma, and sympathectomy have been studied extensively by Lewis 
and Pickering 1931, and Doupe ef al. 1944.) During the first three weeks after injury 
the blood flow in the digits is increased, but at a later stage it returns to normal, or there 
may even be vasoconstriction due to sensitisation of the vessels to adrenaline (Freeman, 
Smithwick, and White 1934). 

Bone changes are not specific. They may take the form of true Sudeck’s atrophy or they 
may be of the more generalised glassy type (Fig. 2). The former variety tends to merge into 
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the latter as weeks go by. These changes have been recorded in patients without pain. 
Conversely, in one patient with relatively severe pain, they were minimal. 








Fic. 3 Fic. 4 


One month. Two months. 





Fic. 5 Fic. 6 
Six months. Twenty-four months. 


Case 6. Median, ulnar, and radial nerve lesions with causalgia of the hand. Radiographs 
of the hand at various intervals after injury showing the development of bone changes. 


Psychical assessment of patients who are in great pain is difficult but, in this series, examination 
was undertaken and an opinion expressed at a time when pain was not severe. Two patients 
were definitely abnormal; one was aggressive and impulsive; and one had a mild anxiety 
state. The inference which was drawn was that one was highly strung and the other of low 
intelligence. Too much attention has formerly been paid to personality changes. They are 
the result of pain. Once the pain is relieved they disappear. 
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Nerves involved—In this series of twenty-four cases the median nerve was involved in fifteen 
(median nerve alone, two; median and ulnar nerves, six; median, ulnar, and radial nerves, 





Case 3. External popliteal nerve lesion (left) with causalgia of the outer side of the foot. 





Case 6. Right median, ulnar, and radial nerve Case 1. Right median and ulnar nerve lesion 
lesions with causalgia of hand. with causalgia of fingers and thumb. 
‘ 
Fic. 7 


Sweat tests in three cases of nerve lesions with causalgia showing anhydrosis in the distribution of 
the affected nerves, marked soft tissue atrophy, and contractures. 


four; median and internal cutaneous nerves, one; median, radial, and musculo-cutaneous 
nerves, one; median, ulnar, radial, and internal cutaneous nerves, one). There was supra- 
clavicular injury to the brachial plexus in four cases. Nerves of the lower limb were involved 
in five cases (internal and external popliteal nerves, four; posterior tibial nerve, one). 

Cause of nerve injury—In twenty-one patients the injury was due to high velocity pro- 
jectiles; in three the injury was a traction lesion of the brachial plexus. It is of interest to 
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note that the two nerves, injury of which is most likely to give rise to causalgia, carry in close 
proximity or actually in their substance the old axial artery of the limb, and that they have 
a high proportion of non-medullated nerve fibres (Leriche 1939). 

Site of nerve injury—In upper limb cases the site of injury was: supraclavicular, four; axilla 
and upper third of the arm, thirteen; mid-third of the arm, one; lower third of the arm and 
elbow, one. In lower limb cases the site of injury was: buttock, two; upper third of the 
thigh, one; mid third of the thigh, one; and calf and ankle, one. In only two patients was 
the injury situated in the peripheral part of the limb. (Cases 10 and 17, Table I.) In these 
the pain was atypical, being actuated more by physical than by emotional factors, and 
being intermittent rather than continuous. Similarly, in patients with brachial plexus lesions, 
considerable periods of freedom from pain are usual and the common precipitating factors 
do not always initiate a paroxysm. 

Vascular injury—In the upper limb most cases were associated with lesions at the level of 
the anterior axillary fold and the upper third of the arm and they were associated not 
infrequently with major vascular damage. Arterial injury was proved at operation in eight 
cases ; there was arterial injury requiring ligation in three cases; and venectomy was necessary 
in one case. In the lower limb, vascular damage was unusual. In only one patient was 
vascular deficiency, as determined by clinical estimation, of severe degree. 

Bone injury and infection—Coincident infection and bone injury appeared to play little 
part in the syndrome. Three of the most severe cases had relatively superficial wounds which 
healed rapidly; patients with fractures showed no relief when the bones united; and patients 
with moderate sepsis did not improve when the infection became quiescent. 


TREATMENT OF CAUSALGIA 


Every case of severe causalgia calls urgently for treatment, not only to relieve pain 
and suffering but also to prevent crippling deformities, especially in the hand, which result 
from voluntary immobilisation for a long period. Weir Mitchell (1872) reported success 
after blistering. The injection of novocaine and alcohol has been used with doubtful results. 
Two patients in this series noticed relief after an attack of malaria. This prompted a trial 
of artificial pyrexia, which, however, was abandoned as worthless after using it in three cases. 


Neurolysis—Resection, suture, and neurolysis have been reported upon favourably by 
Platt (1921). In this series neurolysis was performed on nine occasions. In every case slight 
relief was obtained for a short period. Unfortunately, however, the maximal period of 
relief was no more than three weeks. Leriche (1939) favoured peri-arterial sympathectomy 
and arterectomy. These operations were performed in this series on five occasions without 
permanent benefit. 


Radiotherapy—Eleven patients were treated by radiotherapy. Interpretation of the results 
was difficult, largely because the treatment was experimental and because it was applied 
only in cases which were thought to be unsuitable for sympathectomy. 


Technique—The technique used was that recommended by Mumford (1938). One hundred 
and fifty “r’’ units were given with a superficial therapy tube at 70 K.V. once weekly for 
four weeks. In a few patients this treatment was repeated after a short interval, and in two 
patients a single dose of 800 “‘ r’”’ units was also given directly to the site of the nerve lesion. 
It is of interest to note that when there was relief it occurred approximately at the time 
that an X-ray reaction would be expected—about three weeks after exposure. 

Of the eleven patients so treated, four subsequently required sympathectomy. Of the 
other seven patients, six were convinced that improvement began two or three weeks after 
treatment and that it was progressive after that date. The improvement was both subjective 
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and objective. Pain was relieved and the general appearance of the hand was improved; it 
could be handled without severe lancinating pain. One patient was not improved and has 
since had a tractotomy. 


Three patients who gained relief were suffering from traction lesions of the brachial 
plexus. This is a point of considerable importance since in this group of patients relief by 
sympathetic block is by no means the rule, and neurectomy, tractotomy, and radicotomy 
have not solved the problem (Leriche 1939). 


Illustrative Case No. 8 (Tables I and II1)—Three days before admission was accidentally shot through 
the right axilla. Immediate operation disclosed that the axillary vein was divided; it was ligatured. 
The artery was intact. The condition of the nerves was not determined. On admission, he complained 
of throbbing pain in the wound. There appeared to be a complete block of the median, ulnar, and 
musculospiral nerves. One week after injury he began to have aching pain down the ulnar side of the 
forearm extending into the palm of the hand. This was fairly constant but at times it disappeared for 
a few minutes. It was so severe as to prevent more than two or three hours sleep. The pain disappeared 
in the course of two or three weeks. Six weeks after injury sensation began to return to the median and 
musculospiral areas, with concomitant return of muscle power. No function was regained in the 
distribution of the ulnar nerve. At this time the patient began to complain of burning, searing pain in 
the part of the hand to which sensation had returned. This was very severe, and its depressing effect was 
apparent on the face of the patient which became haggard and careworn. The pain was aggravated by 
any attempt to move the hand or wrist, and by even the lightest touch over the median nerve. It was 
relieved when the patient avoided excitement and kept as quiet as possible. When asked about the 
cinema he reported that he had to close his eyes during “‘ action scenes ”’ in order to lessen the pain. There 
was slight hyperhydrosis of the hand in the area of distribution of the median nerve, and because of the 
fixed position the skin was macerated and did not present the appearance of “ glossy fingers.’’ There 
was oedema and limitation of movement at all joints. Radiographs showed evidence of Sudeck’s atrophy. 

At the third month after injury, there being no sign of improvement in pain, nor return of function 
to the ulnar nerve, the brachial plexus was explored by Mr Roland Barnes. The median nerve appeared 
normal and was involved only in the thinnest scar tissue. The ulnar nerve was found to be divided; it 
required suture. The axillary vein was represented by a fibrosed cord. The axillary artery appeared 
normal. Peri-arterial sympathectomy was performed by stripping the adventitia from the vessel over a 
distance of five centimetres. After operation pain was partly relieved for about one week. It then 
returned to its former intensity, still being felt only in the median area. 

The sympathetic chain was blocked twice in the fifth month with good, but cnly temporary, relief. 
Block of the median nerve at the level of the wrist abolished all pain in the hand. 

In the sixth month radiotherapy was given to the hand and about seven to ten days later he began 
to improve. In the next two weeks further improvement occurred so that, although not free from pain, 
he looked less careworn; the limb could be handled much more freely. Improvement thereafter was con- 
tinuous though slow. There was much pain on attempting to move the stiff joints. After twelve months 
he was sufficiently recovered to be able to return to work as a shoemaker, but emotional excitement still 
caused some pain. When last seen at the twenty-fourth month, all muscles innervated by the ulnar nerve 
were contracting; there was only a vestige of pain; joint movement was still limited; radiographs showed 
recalcification of the porotic bones. 


Sympathectomy—Sympathectomy was performed in eight patients—lumbar ganglionectomy 
in two, and stellate ganglionectomy in six. In the two patients with causalgia of the lower 
limb relief was complete after excision of the third and fourth lumbar ganglia. The stellate 
ganglion was excised by the anterior approach in six patients. Pain was completely relieved 
in five. One patient continued to complain of burning pain in the ring finger, but the rest 
of the hand was free of pain. 

The advantages of the White and Smithwick operation are recognised, but stellate 
ganglionectomy is preferred. The objection to removing the ganglion in vascular disorders 
is in large part due to the late sensitisation of small vessels in the limb and to early regenera- 
tion of the sympathetic fibres. This objection does not hold in causalgia when the only 
desideratum is relief of pain. Horner’s syndrome is not a serious disability and few patients 
complain of it. In an early case, the second and third dorsal ganglia were decentralised from 
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FEATURES OF TWENTY-FOUR CASES OF CAUSALGIA 





Case 
No. 


10 


12 


Nerves involved 
(See Note 1) 


Median 
Ulnar 


Median 
Ulnar* 


Median 
Median 

Ulnar 

Radial 


Median 
Ulnar 
Radial 
Median, Ulnar 
Radial 
Int. cutaneous 


Median 
Int. cutaneous 


Median, Radial 
Musculo-cutaneous 
Median, Ulnar* 
Radial* 


Median 
Ulnar 


Median 


Median, Ulnar 
Radial 
Median 
Ulnar 
Median 
Ulnar* 


Median, Ulnar 
Brachial plexus* 
Brachial plexus* 


Brachial plexus* 


Brachial plexus 
(Upper cord) 


Upper thirdarm | 1 month 


Site of injury 


Axilla 


Axilla 
Axilla 
Upper third 
arm 


Upper third 
arm 


Axilla 
Elbow 
Axilla 
Axilla 


Axilla 


Mid third arm 


Ant. axillary 
fold 
Ant. axillary 
fold 


Ant. axillary 
fold 
Supraclavicular 
Supraclavicular 
Supraclavicular 


Supraclavicular 


Time of 
onset of 
pain 


1 month 


1 day 
2 weeks 


1 day 
1 day 


20 days 


4 hour 


5 days 


7 weeks 


? 


2 days 
4 days 


1 day 


7 days 


3 weeks 
3 weeks 


11 days 


24 hours 


‘Temperature 








Distribution Main vessels of hand or 
foot 
All fingers and thumb) Artery thrombosed Colder 
Median area of Artery lacerated : 
hand (ligated) Colder 
Hand (vague) No injury Warmer 
Pz ingers, < No evidence . 
alm, fingers, and No ev idence of Wiis 
nails injury 
Tip of thumb, index 
and middle fingers, No record Warmer 
median area palm 
» ss . r. ort 7 ac 
Palm, second, third, Artery intact, Warner 
and fourth fingers vein ligated 
All fingers, hand, a eee > 
Lnedreh No injury Equal 
Outer three and a half . ; Fe 
fingers, hand, elbow No record Warmer 
Palm and fingers Artery ruptured Warmer 
(ligated) 
ibe deerae  h! Seite deideiee 1k | 
Median area of Artery ruptured Wanner 
palm (sealed by clot) 
Middle and ring Artery ruptured Warmer 


Hand and fingers © definite injury Variable 
Hand (palmar r ee ae ; 
and (F No definite injury Warmer 


fingers, palm 


Normal or 
Warmer 


Centre of palm 
and metacarpals 


Artery ruptured 
(ligated) 


All fingers and 
palm 


Thombosis of 


brachial artery Variable 


Tips of fingers No record Variable 


Palm and fingers Rupture of artery? Warmer 


Hand and fingers No definite injury Variable 


Hand and fingers No definite injury No record 
. 


N 





surface) 











Int. popliteal 

Ext. popliteal* 

Ext. popliteal 
Int. popliteal 


Ext. popliteal 
Int. popliteal 
Ext. popliteal 
Int. popliteal 


Post. tibial* 





Upper third 
thigh 


Mid third 
thigh 


Buttock 


Buttock 


Ankle 


4—5 weeks 





3 days 
7 days 
4 days 


25 days 


Sole of foot 


. Warmer 
(outer side) ss 


No injury 


Sole of foot 


No injury Colder 


Toes and sole No injury Warmer 


No injury Variable 











Note 1—Complete nerve lesions are marked thus *. 


All others were incomplete. 
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TABLE II—TREATMENT AND RESULTS IN TWENTY-FOUR CASES OF CAUSALGIA 



















































































a Casel Novocaine block Result of treatment by | Follow-up 
T, | of sympathetic Sree 
No. | (see Note 1) Neurolysis : Bie tye 
ar (see Note 2) Radiotherapy | Sympathectomy One year Two years 
aa See eee neta’ ete as sete des oss = a fi Be ttn 
1 | Temporary relief | Temporary relief Gained relief oe ‘isadiiesiiis Further improve- 
(few hours) (four days) after three weeks Prous ment (working) 
9 ad No immediate Be, mii Slow Further 
a change improvement improvement 
4 | — No relief — Complete relief | Free of all pain No pain 
| Further 
5 | -— Treated by |physiotherapy alone (improved) Improved improvement 
(drives a bus) 
| | Relief duration . : : ' z 
} pe see C No relief Complete relief | Free of all pain No pain 
| | of injection only ‘ 
8 J Temporary relief Gained relief Seinedaad Steady 
(seven days) after three weeks 3 DEvet improvement 
190 | Lemporary relief Temporary relief a eis No permanent LSo 
(few hours) (few days) benefit ms 2 E 
> 9 | Relief duration e af Hand aches Almost complete 
of injection only = Complete relief when cold relief 
3 | Relief duration 1 Almost complete Hand aches Relief almost 
of injection only relief when cold complete 
14 Relief duration = = Hand aches when 1SoO 
of injection only ee very hot or cold ie: 
18 | Temporary relief - Improved — Free of pain No pain 
j 19 | Temporary relief Tapreres after — Much improved ; Further 
: three weeks improvement 
21 | Temporary relief Not much relief Immediate No pain No pain 
\ relief 
oom . ¢| Temporary relief | .. : Marked Pain in ring - 
22 > ary relie i sh re ; 5 : . S.Q 
Temporary relief (three days) Not much relief iidiaitiete: veltet finger I.S.Q 
24 Temporary relief | Temporary relief — = No permanent benefit 
popsicn asahgmn Improved — Still some pain Still some pain 
1 16 No relief - Not much ~— Improved Has had 
| change tractotomy 
| cee —— —- — - ——__ - —_—S a — we ——e 
| | 20 Temporary relief Not much relief — Improved 1.5.0. 
| € | ; Almost free 
23 No relief Treated by physiotherapy (improved) Much improved mane i as: 
| | ‘ é 
| Slit 2 ary : ; : : , 2 
| g | Slight — ary Not relieved Complete relief Free of pain No pain 
pid at (Se are th Lee noes Nene aoe cera eae Smee el SP nas be at eee 
| Hs ot s oe . : aM ; , a Further 
| 7 — rreated by physjiotherapy alone (slow improvement) Pain less improvement 
call Ee es Pan et See Ks Mgt | ACOs une ee Aaah oe Oe ee dee) ae 
; g | Temporary relief 7 a Immediate Foot tender on oe 
| : (few hours) ‘ relief dete’ 
> 15 _ Treated by physiotherapy alojne (relieved) Free of pain Free of pain 
d 17 — Alcohol injection at site of injjuries (2 c.cs.) Improved Untraced 








Note 1—Novocaine, 2 per cent. was used. In Cases 1, 3, 12 and 13 there were two 
injections; and in Case 19 three injections. 

Note 2—Arterectomy was combined with neurolysis in Cases 1 and 2. Periarterial 

r sympathectomy was combined with neurolysis in Cases 8, 10, and 24. 
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behind. After two or three days, pain reappeared in its original intensity. At subsequent 
operation the neck of the rib was exposed from in front. This necessitated positive pressure 
anaesthesia, because the pleura was adherent and friable. The stellate ganglion, and a small 
filament which joined the first root from below, were excised. After this operation the patient 
was relieved of all pain and has remained so for over three years. In a second patient, Horner’s 
syndrome did not develop after operation, proving that the stellate ganglion or aberrant 
sympathetic fibres had not been excised completely. This man continues to complain of pain 
in his ring finger although the rest of the hand is now painless. 

Experience of these two cases suggests that when complete sympathectomy is essential 
this is best achieved by the anterior approach with resection of the stellate and second ganglia 
and any adherent fibres which are visualised. If there is difficulty, positive pressure anaesthesia 
should be used with incision of the pleura. 


Illustrative Case No. 13 (Tables I and II)—Admitted four months after receiving shell-wounds of the 
left shoulder and antecubital space, causing compound fracture of the humerus with apparent palsy of 
the ulnar and median nerves. One month later, after remanipulation of the left humerus, he noticed 
severe pain in the left hand. He described the pain as “ terrific,’’ but could not specify its quality. It 
was aggravated by smoking, by the noise of aeroplanes, by wireless, and by jarring his bed. He lay in 
bed with knees drawn up and complained of severe exacerbation when they were straightened. Stroking 
the feet, or other contact, made the pain almost unbearable. He was irritable, solitary, and always 
depressed. His manner was almost cringing. The pain was felt diffusely on the palmar aspect of the 
hand, including the anaesthetic ulnar area. It had progressed steadily since the injury. Analgesic drugs, 
even in large doses, failed to give relief. Morphine alone gave a few hours’ sleep. Some relief could be 
gained by holding a cold wet cloth in the hand of the uninjured limb. 

The arm and forearm were oedematous. Light touch increased the pain. The fingers and wrist were 
so stiff as to appear ankylosed. The skin on the dorsum of the hand and fingers was thin and shiny; on 
the palmar surface it was encrusted and macerated. 

In so far as clinical examination was possible, it was evident that the patient had a complete ulnar 
and musculospiral palsy. There was diminished appreciation of light touch and pin-prick in the median 
area with paralysis of the thenar muscles, but there was still some contraction of the long finger flexors 
supplied by the median nerve. 

At the fifth month stellate block with 2 per cent. procaine, gave almost complete though temporary 
relief of pain. The condition of the wounds made it necessary to defer operation until the seventh month. 
Stellate ganglionectomy was then performed. After this the patient had complete relief from his 
“ terrific ’’ pain; there remained only slight aching in the palm which the patient attributed to stiffness. 
The limb could then be handled without causing pain; other stimuli caused no ill-effect. He could smoke 
without pain and he was able to discard his damp rag. When in conversation he smiled and, in fact, he 
became a normal person. The fingers were, of course, still stiff, but it became possible to initiate treatment. 


ANALYSIS OF THE RESULTS OF TREATMENT 


Novocaine injection into ganglia—Twenty-three novocaine injections were performed in 
seventeen patients. Of these, eight were treated subsequently by sympathectomy and nine 
by radiotherapy. No permanent benefit from novocaine injection was observed. 
Sympathectomy—After sympathectomy, seven patients were relieved of all pain at the 
end of one year; one complained of occasional pain in the ring finger. The marked 
improvement in these patients was maintained for two years after operation. 
Radiotherapy—Radiotherapy alone was used in seven patients, three with brachial plexus 
lesions and four with median and other peripheral nerve lesions. 

Brachial plexus—-Two patients were almost free from pain after two years and sutfered pain 
only on excitement or exposure to cold. One showed no definite improvement and has since 
been treated by tractotomy. 

Median and other nerves—In all four patients there was steady improvement over two years. 
It is noteworthy that the quality of result was less satisfactory than that obtained after 
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sympathectomy. While these patients were able to carry on with their work (the only limiting 
factors being due to the physical defect eaused by the nerve injury) they were still liable to 
mild recurrences of pain as the result of excitement, loud noises, or exposure to cold. 


Other forms of treatment—tThe other nine patients included: one who had alcohol 
injection with incomplete relief; three who were treated by neurolysis with peri-arterial 
sympathectomy in two, and arterectomy in one, only one showing slow improvement over 
two years which did not appear to be related to the operation; and four mild cases who had 
simple physiotherapy including wax baths, galvanism, and massage. Physiotherapeutic 
treatment is not of course tolerated in severe cases. It is of value only for the correction of 
stiffness or contracture after pain has been relieved by specific treatment. These patients 
who had no specific therapy showed, with the passage of time, varying degrees of improve- 
ment. While not altogether free from pain, they are not incapacitated seriously. 


SUMMARY “ 


1. Twenty-four patients complaining of severe pain after nerve injuries have been con- 
sidered from a diagnostic and therapeutic point of view. 

2. The typical syndrome of causalgia develops only when the median or internal popliteal 
nerves are injured. It is doubtful whether pain associated with injury in the peripheral 
part of the limb, or of the brachial plexus, should be classed as causalgia. 

3. The importance of novocaine block of the sympathetic ganglia as a diagnostic test is 
stressed, and its usefulness as a therapeutic measure is considered. 

4. Sympathectomy is shown to be a reliable method of treatment in suitable cases. 

5. The limited field of application of radiotherapy is also indicated. 


I wish to thank Dr J. Doupe for the loan of Plate No. 1, and Dr G. Q. Chance for the loan of radiographs 
and his help in arranging radiotherapy. I am also indebted to the Medical Photographic Department of 
the Manchester Royal Infirmary for the prints of radiographs. 
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POSITIVE PRESSURE IN ARTHRODESIS OF THE KNEE JOINT 


Joun C. CHARNLEY, MANCHESTER 


Based on Cases presented at the British Orthopaedic Association Meeting in Manchester, October 1947, and a 
Paper read at the meeting of the American, British, and Canadian Orthopaedic Associations in Quebec, 
June 1948 


Albert Key (1932) described a method of arthrodesis of the tuberculous knee joint in 
which the cut bone surfaces were compressed against each other after excision of the joint. 
He had previously been impressed with the difficulty of securing bone union in this condition, 
but in five cases treated with compression he reported that union was achieved “in an 
unusually short period of time.’’ His claims were restrained, and in 1937 he described another 
technique, using a tibial graft as a central bone peg without compression force. In England 
the technique of positive compression is almost unknown, nor is it widely practised in the 
United States. In a recent personal communication Key still shows guarded enthusiasm; 
he goes no further than to state that the method is good. From experience of the use of 
compression I believe that this method is superior to any other; moreover, it has revealed 
side-issues which may have an important bearing on osseous union. 


TECHNIQUE OF POSITIVE PRESSURE ARTHRODESIS 

Under a tourniquet the skin is incised in the midline, and the patella is excised. The 
knee is flexed and the bone ends are sawn in such a way as to give flat surfaces of cancellous 
bone which, when opposed, leave the limb almost but not quite straight. The bone surfaces 
are held together by an assistant and the edges of the skin wound are temporarily approximated 
by one or two volsella. This enables two parallel Steinmann nails to be passed, one through 
the upper end of the tibia and one through the lower end of the femur, without tension in 
the skin surrounding the nails when the wound is finally sutured (Fig. 1). The nails are four 
millimetres in diameter and nine or ten inches long. The projecting ends are connected by 
special screw-clamps and the wing-nuts are tightened until the nails bow under the 
compression force (Fig. 2). 

Some points concerning the screw-clamp are worthy of note. The first Steinmann nail 
is passed carefully through the head of the tibia exactly at right angles to the long axis of 
the bone, taking care to avoid the external popliteal nerve. The passage of the second nail, 
parallel to the first, is secured automatically by using as a guide the screw-clamp attached 
to the first nail (Fig. 1). The design of this clamp allows for the correction of rotation 
deformity. When the clamps have been tightened, rotation of the foot in relation to the 
axis of the femur can be corrected by slackening the wing-nuts. Since the metal blocks can 
rotate, the new position of rotation is held when the wing-nuts are tightened once more. 

As a rule the knee is fairly rigid under this compression, and the fit of the cut surfaces 
is ‘‘hair-line’”’ (Fig. 3). Although quite rigid to forces causing lateral angulation, the 
mechanical system is potentially unstable to flexion and extension forces. For this reason 
external fixation is required after the final compression bandage has been applied. The best 
external splint is a Thomas’ splint and here I differ from Key, who incorporates the pins in a 
plaster cast. I believe that plaster provides less protection than a Thomas’ splint. Moreover 
the patient derives greater comfort if a Thomas’ splint is used in this manner: a ring is chosen 
which is a neat fit for the groin; to get it past the projecting Steinmann nails the ring is cut 
just in front of the outer side bar with a hacksaw (Fig. 4); the Steinmann nails rest on the 
side bars of the Thomas splint, provided that the knee is arthrodesed in no more than 5 
degrees of flexion; with the nails resting on the splint all pressure is removed from the 
popliteal fossa and the patient is surprisingly comfortable; slings are applied under the leg 
and ankle and a foot piece is provided to support the foot. Radiographs of a typical case 
are shown in Fig. 5. 


’ 
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The joint has been excised and the surfaces are opposed. The first nail 
is at right-angles to the tibia. The second is being guided parallel to 
the first by the aid of the clamp. Note the stockinette and mastisol, 
and the temporary closure of the wound while the nails are being inserted. 











1 Fic. 2 Fic. 3 

/ Fig. 2 illustrates the arrangement of nails and clamps on the femur and tibia. Note the co-aptation. 
1 Fig. 3 shows the “ hair-line’’ fit of the joint surfaces seen at operation. 

: 

) A mechanical defect which has happened on three occasions has been spontaneous 
- fracture of the four-millimetre Steinmann nails, due to slight erosion when the stainless 
y steel is not of the highest quality. This annoying accident can be avoided by softening the 
e nails by heating to red heat, cooling slowly, and repolishing—a procedure which can be 





done in any hospital engineering shop. 
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Fic. 4 


The ring is split at A to allow the Steinmann nails to pass. The nails rest 
on the side bars thus avoiding compression of the under-surface of the knee. 





Fic. 5 


Radiographs after operation showing the close fit of the cut surfaces. 











EXPERIENCE WITH THE METHOD 


Fifteen consecutive arthrodeses have now been performed with completely satisfactory 
results; six were for old tuberculous disease of the knee joint with fibrous ankylosis in bad 
position, and nine for osteoarthritis. In the first three cases compression was maintained 
for six weeks before the joint was tested for union: all three showed firm clinical union. In 
one case the observation was made, though it did not arouse special interest at the time, that 
one of the Steinmann nails had fractured in two places despite the fact that there was solid 
union. Since it is unlikely that a nail would fracture after union had occurred, the bones were 
probably united some time before the end of six weeks. The fourth case was the one which 
revealed by accident that osseous union was taking place with unusual rapidity. On the 
ninth post-operative day, the patient had sudden pain in the knee and thought that “‘ some- 
thing had broken.” Radiographs showed that one of the Steinmann nails had snapped. It 
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Fic. 6 
‘ 
Case 4. The bone ends were united clinically when tested under 
anaesthesia on the twelfth post-operative day. 





Fic. 7 


Case 4. Bone trabeculation crossing the line of arthrodesis after six months. 


‘ 


was decided to substitute a new nail at the next convenient operating session three days later. 
On the twelfth post-operative day the patient was anaesthetised and the dressings were taken 
down; to the astonishment of everyone in the theatre the knee was clinically firm (Fig. 6). 
Compression was therefore discarded and plaster was applied; bony union took place and in 
eight weeks the patient was walking without plaster and without discomfort. 

After this surprising experience, I brought to the theatre two other patients who had 
been operated on fourteen days and twenty-one days before; in both, the arthrodesis was 
found to be clinically firm. The nails were extracted, plaster casts were applied, and weight- 
bearing was begun at once. The next case to be operated on (Case 7) was deliberately examined 
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fourteen days after operation; clinical union was again present; the nails were extracted and 
a plaster cast was applied. All these cases progressed uneventfully to sound bone union as 
shown in radiographs six months later (Fig. 7). Although there could be no doubt from 
clinical tests that union by bone was present at twelve weeks, the radiographs naturally 
did not show evidence of it at so early a stage. 

It seemed important next to establish the optimal duration for compression. Although 
it was apparent that clinical union could be present as early as twelve or fourteen days, this 
could in fact be nothing more than union by osteoid tissue, and no good purpose could be 
served by adopting so short a period of compression in every case. It was decided therefore 
that the routine should be four weeks’ compression on a Thomas splint, four weeks’ ambulation 
in a plaster cast, and four weeks’ rehabilitation without splintage. With this sequence 
reliable union was present in eight weeks and the patient was fit for full employment twelve 
weeks after operation. 


DISCUSSION 


Comparison with other methods of arthrodesis—The feature of this technique, which 
is in most clear contrast with other methods, is the accuracy of timing which is possible. It 
is known precisely when bone union will occur. With other methods the time of union seems 
to be quite indefinite; after various changes of plaster, slight movement at the excised joint 
slowly becomes less and less, thus giving the impression that union takes place after 
preliminary fibrous ankylosis. In fact one cannot help suspecting that the final state is some- 
times no more than a firm fibrous ankylosis. Although this result may eventually be 
satisfactory, it means that full painless function is delayed for many weeks. In my experience 
arthrodesis of the knee joint by other methods takes an average time of six months and there 
is an appreciable incidence of failure. On the other hand, when compression is used in the 
manner described it may be predicted with certainty that the clamps can be removed after 
four weeks with the knee showing clinical union, that union by bone will be present by eight 
weeks as indicated by the absence of pain on straining the ankylosis, and that the patient 
will be fit for re-employment by the end of the third month. These claims may sound 
excessive, but unless they are stated in this manner the full significance of the method may 
not be appreciated and it might again be overlooked, as it was when first introduced some 
sixteen years ago. 


Rationale of the method—In arthrodesis by compression, union takes place between two 
perfectly co-apted surfaces of cancellous bone with intact circulation. Union of the 
arthrodesis is thus comparable to that of a fracture without displacement under ideal con- 
ditions. Both the cut bone surfaces share actively in osteogenesis. By contrast, methods of 
arthrodesis which depend upon a bone graft seem illogical. Though it is customary to state 
that a bone graft can be used to combine the functions of internal fixation and osteogenic 
stimulation, in actual fact a graft provides very imperfect fixation, and cortical bone has 
less power of osteogenesis than the bones which it joins together. When bone grafts are used, 
whether from the tibia, the tibial tubercle, or the patella, they probably act as no more than 
“passengers ”’ for three or four months until they have secured a blood supply. It is unlikely 
therefore that grafts are capable of mechanical function in less than four or five months. 
These adverse criticisms of the bone graft in intra-articular arthrodesis might be used in 
planning the ideal arthrodesis. The principle of using living bone to secure early union is of 
course applicable only where the bones forming the joint lend themselves to this purpose. 
When anatomical conditions make it impossible to hold the living bone-ends firmly together, 
a bone graft may be the only choice; but it should be regarded as a necessity rather than as 
a method of election. This axiom applies only to intra-articular arthrodesis; it conflicts in 
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no way with the use of bone grafts in extra-articular arthrodesis because here the method is 
chosen to avoid disturbing local pathology inside the joint. 

In its particular application to the knee joint, compression arthrodesis offers two points 
of detail which are worthy of remark. In the first place it is quite unnecessary to use a hip 
spica after operation; a Thomas’ splint is enough to support the system in its weakest 
direction, namely the plane of flexion and extension. Secondly, it is free from the danger of 
fracture at the donor site of a tibial graft. This is a real hazard, because there is undue strain 
on the tibia when the natural shock absorber of a mobile knee joint has been removed. 





The influence of compression on bone union—Few observations have been recorded on 
the effects of bone compression on fracture union, though the general impression exists that 
firm bone contact is beneficial. This impression may perhaps be derived more from the 
known ill-effects of distraction than from direct observation on the effects of compression. 
Against the value of compression is the common knowledge that heayy pressure may 
stimulate osteoclasis rather than osteogenesis. Moreover, 
many fractures, with complete lack of contact of the 
fragments, unite by profuse periosteal callus. In this 
method of compression-arthrodesis, three physical factors 
are simultaneously in action: (a) apposition of bone 
surfaces; (b) fixation of the fragments; (c) compression. 


A pposition of bone surfaces—The less accurate the apposition 
of cut bone surfaces the more space there is in which 
fibrous tissue can develop as an interposing membrane. In 
compression-arthrodesis, exactness of co-aptation can be 
very perfect indeed; this in itself could be regarded as an 
important factor in facilitating union, even in the absence 
of compression force. On the other hand the most in- 
structive case in the series (Case 4) was that in which 
spontaneous fracture of a nail demonstrated accidentally 
that clinical union was present as early as the twelfth 
day; and this case had the least perfect co-aptation of 
any (Fig. 8). At the end of the operation on this patient 
the knee was found to be flexed nearly 20 degrees, and : 

instead of removing a further bone wedge I decided to let ao chee ie ee ete 
the arthrodesis gape posteriorly. The knee was forced yet with clinical union on the 
straight by another 10 degrees and fixed in the Thomas’ i ny SE onchange 
splint by appropriate slings. This manoeuvre was possible anteriorly. Note the nail holes. 
because the nails hold the knee with only moderate 

rigidity against angulation in the sagittal plane. The effect was to increase pressure 
between the anterior parts of the bone ends and to put an increased strain on the 
apparatus; this may have contributed to the fracture of one of the nails. This experience 
suggests that perfect co-aptation of the bone surfaces, though an obvious mechanical 
advantage, is not the main influence in producing very early clinical union. 





Fic. 8 


Fixation of the fragments—The isolated effect of fixation on the healing of fractures is another 
fundamental matter on which there have been few direct observations. Many feel that 
absolute fixation inhibits the production of periosteal callus, as may often be seen after the 
treatment of fractures by Lane’s plates; and conversely that slight movement, as in the 
treatment of fractures of the femoral shaft, increases the development of periosteal callus. 
In compression-arthrodesis, for technical reasons, the degree of fixation varies slightly from 
case to case. Fixation is of a high order if the pins are accurately centred and the clamp is 
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well designed. At other times a distinct range of movement may be possible, particularly 
if improvised compression apparatus such as a cord, bandage, or rubber tube, is used 
instead of special clamps. Close scrutiny reveals perceptible flexion movement, even in 
the firmest of cases, if strain is applied. 


In assessing the contribution made by fixation to early 
clinical union it is impossible to eliminate the two other factors, 
namely “fit”? and compression, because a poor “ fit” with 
heavy compression gives considerable rigidity, as does a good 
“ fit’ with moderate compression. My observations convince 
me that absolute fixation is rare and that it cannot be the 
main reason for such early clinical union 


Hypothesis—A theoretical point of interest now emerges. If 
one considers an arthrodesis fixed by any method other than 
compression, slight movement progressively loosens the fixation, 





Fic. 9 be it internal or external, until a certain excursion is present. If 
Cienbenas. cbeaeinian we visualise this movement between opposing trabeculae, we see 
involves only a minute that it affects all trabeculae at all parts of the cut bone surfaces, 
excursion between trab- eet i 

; , crea anv tv rary om longi- 
eculne near the hinge (B) and that the movement can be of any type varying fr m long 
whereas some distance tudinal separation to lateral shear. In general, unless a continuous 
away (A) there is con- force is present tending to push the cut surfaces towards each 
siderable excursion. A Fea : 
flexible bridgehead can be other, movement tends to separate them until fibrous tissue 


established near the hinge. —_ rows between. Under these conditions the opposing fringes of 


osteoid tissue, thrown out by the cut trabeculae, cannot blend. 
There is also histological evidence that excessive movement predisposes to the formation 
of cartilage at a fractured line instead of woven bone. 
Contrast this with what must happen in compression-arthrodesis. Angulating strains 
cause the line of excision to gape, but as soon as the strains are removed the fracture 
line closes. Such angular movement can be repeated continu- 





ously but under the force of compression the trabeculae which are ee 
in contact at the hinge are relatively fixed (Fig. 9). At the € @ 
fixed point of the hinge the osteoid fringes can blend; some DBC 
distance away, the movement may be too great and this may ‘@ 33 
be impossible. It is reasonable to expect that the pre-osseous . # 
substance or osteoid tissue has the flexibility of connective Ja * 
tissue such as cartilage. Thus bending movement may be = @ 
possible without loss of continuity. Once a continuous bridge ie 
of osteoid is established in the absence of shearing movements —~s 











it may ossify rapidly even though continuously subject to slight 
bending movements. The process of ossification can then extend 
laterally even if exact co-aptation of the cut bone surfaces is 


Fic. 10 


When there is no com- 
pression, any movement 


not present. at the joint line is shared 
“ ; . fa ; : equally at all points alon 
Further consideration of Case 4 suggests another interesting i. eA pac This ra 
possibility bearing on the nature of ossification. It is held by most vites hoagie mage. bite 
. ° - ° . . 7 yrevents 1e = =6establish- 
histologists that the ultimate conversion of osteoid to bone takes - ent wt. an osteoid 
place by the deposition of bone salts, and that it is largely a bridgehead. 


chemical reaction. Theories advanced from time to time suggest 

that this chemical phase is related to physical phenomena such as a changing pH value 
in tissue fluids at the fracture site. In Case 4 the nail fractured on the ninth day, 
causing sudden pain which necessitated a sedative. It may be presumed from the 
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sudden pain that the fracture was still capable of slight movement. Between the ninth 
and twelfth post-operative days, however, clinical union took place and fusion became 
firm. After fracture of the nail, the compression force did not disappear entirely because 
one-half remained in the bone and was still held by the clamps; but the compression 
force must have been diminished. I am tempted 
to suggest that an “osteoid bridgehead” had 
become established by the ninth day under the 
influence of compression, and that when the nail 
fractured, the “‘ bridgehead ”’ remained intact by 
virtue of its elasticity, and ossified during the 
next three days. 


The action of compression—The most obvious 
effect of compression is the simple impaction 
of cancellous surfaces until trabeculae almost 
interdigitate. The force actually used has been Fic. 11 

measured by a simple device in which the clamps 

5 ed inst a crip dv t til th The degree of compression force 

are screwed against a grip dynamometer until the is illustrated by a simple 
nails show a curvature equivalent to that seen dynamometer, held between 

. . + ~ ee : two wooden blocks and trans- 

in the radiograph. No less than sixty to eighty fixed by Steinmann nails. 
pounds of pressure were registered by this method There is 80 pounds of pressure. 
(Fig. 11). Whether such pressure has special 

virtue in producing early union must remain 

a subject for speculation; we know only that it assists mechanical fixation and thus aids 
union. I feel, however, that there is probably some real virtue in high compression force 
and suggest two possible mechanisms. 





In the first place, high compression forces act only on the “ high spots’ between opposed 
bone surfaces. At these points of very high pressure osteoclasis may be stimulated, with 
consequent absorption of the “high spots,” 
thus allowing the rest of the bone surfaces 
to come into intimate contact. Pari passu with 
the local removal of bone by osteoclasis the 
bone substance thus made available may be 
redeposited by osteoblasts a few millimetres 
away at points where there is no_ pressure 





——_ (Fig. 12). This suggestion of local transference 
of bone substance by cellular activity seems 
OSTEOCLASIS more acceptable than many of the chemical 


theories of ossification which, in the past, were 
accepted widely. 


In the second place, compression-arthrodesis 


1G 9 . . . . . 

Pe. 12 gives rise to dynamic forces which stimulate 
A theoretical conception of bone union cellular activity. If the process of union after 
under compression. The compression force : a sass ro a 
generates high pressures at the “‘ high spots’”’ plating * fracture ” visualised, — cannot 
in contact, where osteoclasis takes place. imagine any stimulus for union if there is 


The bone substance may be redeposited at 


a site of low pressure absolute fixation, and if the plate transmits all 


strains. By contrast, in compression-arthrodesis 

the compression force may evoke in sensitive 
osteoblasts a response to the stimulus of function. Under the influence of compression 
the dynamic process of union contrasts markedly with the slow progress which is observed 
when bones lie passively splinted during early weeks. 
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J. C. CHARNLEY 


SUMMARY 


1. The technique of compression-arthrodesis of the knee joint is described. 

2. Fifteen consecutive cases are reported in which clinical union was detected at the first 
inspection from twelve days to six weeks after operation. By this method the total period 
of disability is reduced to three months. 

3. Three mechanical factors which might be responsible for this very early clinical union 
are examined: compression is believed to be the main factor, although fixation is also 
important. 

4. A fallacy is exposed in the use of bone grafts for arthrodesis of the knee; the graft is 
less osteogenic than the substance of the bones which form the joint, and it provides inefficient 
internal fixation. 

5. A theory is suggested that compression, even in the presence of slight movement, acts by 
producing a fixed “ hinge ’’ without shearing movement; at this point a bridgehead of flexible 
osteoid tissue is established in which ossification inevitably takes place despite slight bending 
movement. 

6. A second theory is suggested that high compression forces stimulate early union by 
liberating bone salts at points of maximum pressure through the action of osteoclasts, and 
that the local excess of bone salts is redeposited under cellular activity within a range of a 
few millimetres where there is no pressure. 


It is with pleasure that I acknowledge encouragement and advice from Sir Harry Platt in whose 
Department this work was carried out, and from Professor S. L. Baker of the Department of Bone 
Pathology in the University of Manchester. I am also grateful for the time and patience which has been 
expended by Dr R. G. W. Ollerenshaw and Mr Kilshaw of the Medical Department of Photography. 
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THE CONSERVATIVE TREATMENT OF SCIATIC PAIN BY 
IMMOBILISATION IN A PLASTER JACKET 


F. C. DuRBIN, EXETER, ENGLAND 


Short paper vead at the British Orthopaedic Association Meeting in Exeter, April 1947 


There has been much discussion as to the relative merits of operative and conservative 
treatment of sciatic pain due to prolapse of an intervertebral disc. The late results of opera- 
tion have not always been as satisfactory as was expected; but on the other hand it is possible 
that conservative treatment may be palliative rather than curative. 

All cases of sciatic pain treated at the Princess Elizabeth Orthopaedic Hospital, Exeter, 
between 1936 and 1945, were therefore examined. Most of these had been treated by the 
relative immobilisation of a plaster jacket, and this paper is a summary of the results. In 
order to be sure that we were in fact reviewing cases of sciatica likely to be due to retro- 
pulsion of an intervertebral disc, only those cases which showed abnormal neurological signs 
such as absent knee or ankle jerks, sensory disturbance, or motor weakness, were followed up. 

Of 525 patients with sciatic pain, there were 225 (44 per cent.) with definite neurological 
signs, including in the 147 traced: absent ankle jerks, forty-seven (32 per cent.) ; diminished 
ankle jerks, forty-four (30 per cent.); absent knee jerks, three (2 per cent.) ; sensory disturb- 
ance, fifty-four (36 per cent.); muscle wasting, eighty-two (56 per cent.). It was not possible 
to trace seventy-eight of these patients. Of the 147 who were traced, including eighty-two 
men and sixty-five women, the majority of the men were employed on heavy occupations 
(80 per cent.) and most of the women were married and engaged in active household duties. 
The age groups were: 


eee ees as SO eee GS 11 7-5 per cent. 
20-30 years . P : Seeder ae 40 REO! 4 
30-40 years 3 j ; ° : 56 38-0 é 
40-50 years . : : : : : 31 21-0 Y 
Over 50 years d ; : . ; 9 6:5 ‘ 


There was no spinal deformity in sixty-three (43 per cent.) ; homolateral scoliosis in thirty-five 
(24 per cent.); contralateral scoliosis in forty-seven (32 per cent.); and alternating scoliosis 
in two (1 per cent.). 

In most cases (123 out of 147) treatment consisted of immobilisation in a plaster jacket, 
extending from two inches below the nipple line to the symphysis pubis anteriorly and the 
lower part of the sacrum posteriorly, and kept in position for two to three months. The 
jacket was applied with head traction, not with the object of correcting scoliosis, but simply 
in order to steady the spine. In the majority of cases ambulation was possible as soon as 
the plaster was dry, and pain was much relieved within one or two days. If pain persisted, 
the patient was kept in bed and skin traction was applied to the leg. 

The application of a plaster corset is better than simple recumbency in bed, because it 
affords more complete protection of the lumbar spine, thus allowing more complete relief of 
nerve root irritation, and encouraging reduction of the prolapsed intervertebral disc with 
consequent relief of spinal muscle spasm. Simple bed rest over a period of many weeks offers 
less control of spinal movement, delays rehabilitation of the patient, and involves wastage 
of hospital beds. 


Results of treatment by the protection of a plaster jacket—Of the 123 patients treated 
in plaster jackets, forty-three were cured (34 per cent.), thirty-five were relieved (29 per cent.), 
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and forty-five were not relieved (37 per cent.).* By “‘cured’”’ is meant complete relief of 
pain, with no recurrence over a period of two to ten years, the patient meanwhile continuing 
his ordinary occupation and leading a normal life. By “ relieved ’’’ is meant that there was 
very little residual pain, that during a period of two to ten years after treatment there were 
not more than three recurrent attacks necessitating rest in bed for two or three days, and 
that the patient continued heavy duties though often “ sparing ”’ himself and avoiding the 
lifting of heavy weights. By “not relieved”’ is meant that pain was never completely 
controlled, or that there were many recurrences requiring bed-rest for more than a few days. 

It is to be noted that of the forty-three patients who were cured, twenty-nine (67 per 
cent.) were treated during their first attack; ten (23 per cent.) had suffered one previous 
attack; and only four (10 per cent.) had had two or more previous attacks. It is also 
instructive to examine the duration of symptoms in patients who were cured, relieved, 
and not relieved. 


Duration of symptoms Cured Relieved Not relieved 
One year orless . . 27 (42 per cent.) 20 (31 per cent.) 17 (27 per cent.) 
One to five years : 7 (19 - ) 11 (30 . ) 19 (51 J ) 
More than five yearst. 9 (41 ae ane _,,- > 9 (41 oe 


Clearly the prospect of relief or cure by simple plaster immobilisation becomes less as the 
duration of symptoms increases. 

Finally it may be noted that the more complete the neurological signs the less is the 
prospect of relief by simple plaster immobilisation. Of twenty-one patients who before 
treatment displayed all three signs—diminished or absent ankle jerk, hypo-aesthesia, and 
wasting of the calf, only 14 per cent. were cured, 48 per cent. were relieved, and 38 per cent. 


were not relieved. 


Neurological signs before and after treatment—In 115 cases examined at long periods 
after the conclusion of treatment a comparison was made of the neurological signs before 


and after treatment— 
Before treatment At “ follow-up ’”’ 


Absent ankle jerk ; ; ; . 38 41 
Diminished ankle jerk . ‘ ; 39 16 
Absent knee jerk ; ’ ; ‘ ] ] 
Hypo-aesthesia of leg . : : : 45 47 
Wasting of calf . : : : : 66 42 


It is evident that when an ankle jerk is once lost it is unlikely to return, but that diminution 
of an ankle jerk often disappears when symptoms are relieved. Furthermore, sensory 
disturbances due to nerve root pressure persist in the majority of cases. 


Results of treatment by other methods—Twenty-four of the 147 patients who were 
traced had not been treated in plaster jackets. They included a few who had been manipulated 
and others who were treated by simple rest or physiotherapy. Twenty-four cases cannot 
be compared with 123, but the proportion of cured, relieved, and not relieved cases was much 
the same in this group as in those treated in plaster, namely: cured 7 (29-2 per cent.), relieved 
9 (37-5 per cent.), not relieved 8 (33-3 per cent.); but as a whole these were the less severe 
cases which showed promise of settling without specific treatment. 

* Sixteen of these subsequently being treated by laminectomy. 

+ Some of these cases had been free from symptoms for six or 


more years. The significant figure is 41 per cent. not relieved. 
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TREATMENT OF SCIATIC PAIN BY IMMOBILISATION IN A PLASTER JACKET 


SUMMARY 


1. Between 1936 and 1945, 525 patients With sciatic pain were treated at the Princess 
Elizabeth Orthopaedic Hospital, Exeter. Of these, 225 had neurological signs and they were 
selected for review; 147 were traced. 

2. Of these, 123 were treated by means of plaster jackets and twenty-four were treated by 
other methods. The late results of treatment in the two groups were about the same, roughly 
one-third being “‘ cured,’’ one-third “ relieved,” and one-third “ not relieved.” 

3. Nevertheless examination of the immediate results suggests that protection by means of 
a plaster jacket had at least a palliative effect, relieving acute symptoms and allowing early 
rehabilitation. Moreover it should be emphasised that in limiting the investigation to cases 
of sciatica with evidence of nerve root pressure only the more severe cases have been included. 
4. Permanent relief after immobilisation in plaster was greatest when the duration of 
symptoms was short, and when the patient was treated during his first attack., It was least 
in patients who showed all three signs of nerve root pressure—diminished ankle jerks, 
hypo-aesthesia, and muscle hypotonicity. 





5. Absence of tendon reflexes due to nerve root pressure, and areas of hypo-aesthesia, tend 
to remain permanently; but diminution of reflexes and loss of muscle power may recover. 


I am indebted to Mr Norman Capener under whose care most of the patients were treated and whose 
practice of the conservative method has made possible this investigation. 
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BONE LENGTHENING 


F. G. ALLAN, BIRMINGHAM, ENGLAND 


From the Service of the Robert Jones and Agnes Hunt Orthopaedic Hospital, Shropshire ; 
Royal Cripples Hospital, Birmingham; and Warwickshire Orthopaedic Hospital, Coleshill. 


Disparity in the length of the lower limbs, if it amounts to more than two inches, may 
present a serious handicap. Apart from the mechanical inconvenience, the psychological 
effect is often very great, and the individual suffers from inability to compete on equal terms 
in the labour market. The problem of equalising the length of the lower limbs is therefore 
of considerable importance, and it has attracted a good deal of attention especially in 
America. Whether equality in length is better gained by lengthening the shorter limb, or 
by shortening the longer limb, is a matter for discussion. Both methods have their advocates. 


HISTORICAL REVIEW 


The first recorded attempts to lengthen a limb were described by Codivilla in 1905. His 
best results were secured by forced lengthening under narcosis by using a sudden and intense 
pull on a nail transfixing the os calcis after oblique osteotomy through the femur, the increase 
in length being held by a retentive plaster case, and the process being repeated at intervals. 
In twenty-six cases, including eleven malunited fractures of the femur, increase in length 
from three to eight centimetres was obtained. When excessive force had been used, 
epileptiform fits were noted two or three days afterwards. In 1912, Freiberg, using the 
Codivilla method, reduced shortening of two and one-quarter inches in a malunited fracture 
of the femur to half an inch. In 1913 Magnuson sought to show by experiments on dogs 
that two to three inches of lengthening of the human femur was possible without damage to 
the soft tissues, because he was able to gain three-eighths to a half-inch in the animal without 
such damage. He described fourteen cases where lengthening was produced by traction on 
a Hawley table over a period of twenty to thirty minutes. All the patients were greatly 
shocked, and one died. In 1913 Ombredanne elongated a femur by three centimetres in a 
case of infantile paralysis with four centimetres of shortening. In 1921 Putti published a 
paper on “‘ Operative lengthening of the femur.’’ He applied traction and counter-traction 
directly to the shortened bone. His apparatus consisted of two metal pins driven into the 
proximal and distal fragments, projecting only on the outer side of the limb where they were 
connected by means of a spring-loaded telescopic tube. No other external fixation was used 
until elongation was complete, when the whole limb was fixed in a plaster spica. Difficulty 
in maintaining alignment, and some delay in union, were experienced. 

Abbott’s operation—-In 1927 Abbott described a method of tibial elongation, which with 
modification became a standardised operation in America. In his first series of six cases he 
considered it unwise to lengthen the tibia more than two inches, but greater increases have 
since been obtained by many surgeons. After dividing the tibia, traction and counter-traction 
were maintained by means of Steinmann pins above and below the osteotomy. The steps 
of Abbott’s operation were: 1) lengthening the tendo Achillis; 2) osteotomy of the fibula; 
3) insertion of the drill pins; 4) osteotomy of the tibia; 5) application of the distraction 
apparatus. He divided the periosteum of the tibia completely around the bone, and the deep 
fascia on the antero-lateral aspect of the leg. Subsequent writers emphasised the importance of 
dividing these structures together with the interosseus membrane and the fibular inter- 
muscular septum, though they may be done at a different level to the osteotomy. One of 
the chief difficulties was to avoid forward angulation of the fragments from the bowstring 
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lic. 1 Fic. 2 


An example of femoral lengthening. Tuberculous arthritis of the hip 

joint with unsound ankylosis and three inches of shortening (Fig. 1). 

After the femoral lengthening operation there was a gain in length 
of three inches. 





Fic. 3 Fic. 4 


An example of tibial lengthening. Congenital shortening of the tibia with absent fibula, deficient 

toes, and severe equinus deformity of the foot (Fig. 3). After tibial lengthening, with elongation of 

the tendo Achillis and stabilisation of the foot, good function was regained with over four inches 
gain in length (Fig. 4). 
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action of the tautened leg muscles. Carrell sought to avoid this by a third pin placed in front 
of the fragments, but serious skin sloughing was observed by others who used this technique. 
Many types of apparatus have since been tried, most aiming at greater rigidity and better 
control of the fragments. 

Complications of leg lengthening—In 1936 Compere summarised the case for and against 
bone lengthening. He found that every surgeon who had attempted the operation had 
encountered complications, some of a very serious nature. These can be divided into three 
groups: 1) due to overstretching ; 2) due to interference with the blood supply to the fragments; 
3) due to insufficient fixation of the fragments. It is believed that the last two groups of 
complications could be overcome or avoided by alterations in the operative technique and 
the retentive apparatus. 


Indications for leg lengthening—The indication for a lengthening operation is limb 
shortening exceeding one and a half inches. Less than this, unless the hip or spine is stiff, 
can be accommodated by pelvic tilting, or by a combination of pelvic tilting and shoe raising. 
Contra-indications of leg lengthening—-The contra-indications are: 1) poor control of 
both hip and knee joints requiring permanent splintage; 2) age of the patient—only 
adolescents and young adults are suitable subjects; 3) shortening so great that the fitting of 
an artificial limb with or without amputation would be better; 4) recent or active bone or 
joint infection; 5) very tall persons in whom shortening of the opposite limb should be 
considered ; 6) faulty nutrition of the short limb. 

Principles of the distraction apparatus—The success of the operation depends to a large 
extent on the distraction apparatus, and it determines almost entirely the comfort of the 
patient during the lengthening phase. The ideal is a piece of apparatus in which the only 
possible movement is in the long axis, and in which secondary deformity such as forward 
angulation of the bone fragments and equinus and valgus displacement of the foot do not 
occur. As has been pointed out by Barr and Ober (1933) these foot deformities are not 
prevented by preliminary stabilisation or tendon lengthening. 

It is believed that the tibial distraction apparatus used in this series fulfils these 
requirements. It was modelled to a certain extent on that of Haboush and Finkelstein, but 
the Kirschner wires are held in stirrups clamped in a carrier, so that one pair is fixed and 
the other pair moves together away from the fixed pair. In a later model the distance between 
each one of the pair can also be altered. The use of detachable stirrups is important. When 
the apparatus is adjusted, the stirrups bend by reason of their elasticity; they accumulate 
the distractive force and transmit it gradually to the limb so that distraction proceeds 
smoothly and not in a series of jerks. Angulation and foot deformity are prevented by 
enclosing the whole limb after operation in plaster from the toes to the groin. The plaster is 
secured to the apparatus by the transfixion wires and by struts beneath the heel and the thigh. 


TECHNIQUE OF LEG LENGTHENING 


Operative procedures, as previously described, can be much simplified. The very complete 
division of soft structures advocated by many writers is unnecessary, and complications 
due to impoverishment of blood supply to the ends of the fragments by excessive 
periosteal stripping, and marked post-operative swelling and inflammatory reaction from 
wide dissection, are avoided. The aim is to produce an oblique osteotomy of the bone, leaving 
the periosteum as far as possible intact, and inflicting the minimum of damage to soft tissues. 


Tibial lengthening—In tibial lengthening a curved incision is made over the front of the 
leg about its middle, with the convexity outwards. The periosteum covering the tibia is 
exposed through the required length, and the line of an oblique osteotomy, three to four 
inches in length, is outlined by drill-holes piercing both cortices. The front of the bone is 
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Fic. 5 4 





Apparatus for tibial lengthening. 





Fic. 6 


Tibial lengthening apparatus incorporated in plaster which is strengthened 

under thigh and heel. Distraction has begun; note the gap in the plaster 

which is equivalent to the length already gained. The equinus position of 
the foot was present before operation. 





Fic. 7 


Apparatus for femoral lengthening. Note the telescopic tube incor- 
porated in the plaster. In later operations the stirrups were fitted as 
close as possible above and below the osteotomy. 
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then divided in the line of the drill-holes with an osteotonmie, and the back breaks in the 
same line. The periosteum at the sides is left intact, and it does not tear completely at the 
back. The fibula is reached through the same incision and is divided transversely with bone 
forceps. Four wires are inserted from side to side, two above and two below the osteotomy, 





Fic. 8 


Lengthening of tibia. The gap between the tibial fragments is nearly consolidated, the 

bone being laid down with longitudinal striation. In this case the fibula failed to elongate 

correspondingly and the lateral malleolus was displaced upwards about one inch. No 
deformity or disability resulted. 


and fixed to the distraction apparatus. The limb is covered with dressings and it is heavily 
padded with felt or thick wool under the sole, over both malleoli, behind the tendo Achillis 
and over the head of the fibula. It is at these places that subsequent twisting strains are 
resisted, and sores are liable to appear. Plaster of Paris is applied firmly from toes to groin. 
When set, the plaster is divided transversely about the centre of the osteotomy. Distraction 
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is started immediately, and proceeds at the rate of one-sixteenth of an inch a day; it is 
continued until the required length is gained. This can be judged fairly accurately by the 
gap in the plaster, which opens as the limb lengthens. The only error is in the curving of 
the wires, and the extent of this can be seen in radiographs. Little pain should be experienced. 





Fic. 9 Fic. 10 Fic. 11 


Congenital shortening of the femur—note the coxa vara and sclerosis of the upper femoral shaft (Fig. 9). 
At operation the upper tongue of the Z-shaped osteotomy broke off, but nevertheless distraction was 
continued (Fig. 10). Eleven months later the gap was filled with dense bone. Ten years later the new bone 
is consolidated and recanalised ; it is now less dense at the site of osteotomy than above and below (Fig. 11). 


Excessive aching indicates that the rate of lengthening is too rapid. Local pain or soreness 
suggests pressure on one of the vulnerable points; in these circumstances the distraction 
should be relaxed temporarily, and a small window made in the plaster to relieve pressure. 
When enough increase has been gained the apparatus is left in position until radiographs 
show sufficient callus between the fragments to prevent collapse. Then, while union is still 
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plastic, the plaster and wires are removed, alignment is adjusted, the normal curve of the 
bone is restored, and the limb is fixed in plaster until union is complete. 





Femoral lengthening presents greater difficulty. Angulation of 
the fragments and secondary deformities are not so troublesome as in the tibia, but stiffness 
of the knee joint, temporary or even permanent, is a frequent complication. It is also difficult 
or impossible to place transfixion wires all in the same plane, owing to the varying relation 
of the great vessels and nerves to the bone. At the level of the lesser trochanter the direction 
of the wire must be almost directly from before backwards, while above the femoral condyles 
it must be from side to side. Putti’s original method seems to be the most straightforward, 
but Abbott and Crego (1928) recorded great difficulty in using this technique because the 
pins were insecure and alignment of the fragments could not be controlled. It is possible 
that if the apparatus were incorporated in a plaster spica, with telescopic tubes to prevent 
angulation, these objections might be overcome. 








TIBIA AND FIBULA FEMUR 
Infantile paraly sis . . . ‘ 28 cases Tuberculous arthritis of hip . 15 cases 
3 (Seven with bony ankylosis) 
Congenital shortening . ‘ Wise . " 
(Four with absent fibula) Malunited fracture . 5 . : 6 i 
Tuberculous arthritis of hip . : a Tuberculous arthritis of knee : 5 
(One with bony ankylosis) (Three with bony ankylosis) 
Osteomyelitis of tibia . 2 2 ae Congenital shortening 5 
x ee ) } é 
Tuberculous arthritis of knee ; 1 4 (ae with digocaed hip) 
(Fibrous ankylosis) Infantile paralysis . : 4 % 
Ollier’s disease Y ’ : : 1 (One with dislocated hip) 
Seiaiieinante 1 Osteomyelitis of femur . 5 ‘ 3 
ee ° . ° . ‘ (One with dislocated hip) 
Venous angioma. : ‘ : ' Septic arthritis of hip. ‘ ‘ 1 » 
Rachitic shortening J , : . - Unreduced congenital dislocation 
Malunited fracture . X : ‘ Lt os of ~ : ; : F ' ; 1 
Total : ‘ : ‘ ‘ 47 cases Total ‘ . ; ; ‘ 40 cases 
Average lengthening obtained: 
In the tibia—Two and one-third inches (including one failure). 
In the femur—One and five-eighths inches (including three failures). 
Average time before weight-bearing: In the tibia—Six and one-half months. 
In the femur—Five months. 











In this series, several methods of femoral lengthening were employed: 
1) Traction by skeletal traction through the tibial tuberosity, with body-weight counter- 
traction on an inclined plane, or on a Dunn sliding bed. There was no difficulty in keeping 
the fragments in line, but no certainty in gaining the required length. 
2) Traction and distraction through the tibial tuberosity and the upper part of the femur. 
Control of alignment was easy, but there was risk of strain of the knee joint, giving rise to 
subsequent stiffness, while the upper wire, if placed too high, cut out of the bone. Distraction 
by a wire through the ilium was tried on two occasions and each time it cut out. 
3) Traction and distraction through compact bone above and below and as near as possible 
to the osteotomy. Control of alignment was more difficult, but there was less risk of knee 
stiffness, especially if the osteotomy was placed high in the bone. This procedure has remained 
the method of choice. 

The operation is performed in a similar manner to the tibial operation. The periosteum 
is disturbed as little as possible. Two Kirschner wires and stirrups are used; the higher is 
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directed from before backwards and the lower obliquely from within outwards and backwards, 
thus avoiding the main vessels and nerves... The stirrups are connected by the distraction 
apparatus; the whole is incorporated in a plaster spica from the waist to the toes, with 
telescopic tubes in front and behind to prevent angulation. 


RESULTS OF LEG LENGTHENING 


Patients with limb shortening due to a variety of causes were submitted to operation. 
Cases were rejected only if the nutrition of the limb was deficient, or if there had been recent 
infection. Patients with infantile paralysis were treated by lumbar sympathectomy before 
being subjected to leg lengthening. In pyogenic bone and joint infections, at least six years 
was allowed to elapse; but in tuberculous infections of the hip joint elongation was attempted 
two years after quiescence; and in tuberculosis of the knee joint four years after quiescence. 
Most cases were done at the age of thirteen or fourteen years, before growth had ceased. 
This was because they were maintained in hospital, partly by the Board tf Education; 
otherwise, operation might well have been deferred until the age of sixteen years or even 
longer. There were eleven adults in the series. They presented no special difficulties and did 
as well as the children. 

The greatest lengths below the knee were gained in cases of congenital shortening: in 
four the figures were three and a quarter inches, four and a quarter inches, three and a half 
inches, and four inches. Six other cases were lengthened three or more inches. The only 
failure was a case of congenital shortening aged one year with already one and a half inches 
of shortening, where the traction wire cut out through the heel. Later the shortening became 
so severe that amputation was performed. Above the knee, three inches was gained in two 
cases of tuberculous arthritis of the hip joint, and two or more inches in fifteen other cases. 
The failures were two cases of congenital shortening and one tuberculous arthritis of the hip 
joint. In each of these, the upper wire cut gradually through the bone, giving a false impression 
of lengthening, and the fault was not discovered until union had begun. The gains in each 
were half an inch only. 

In no case of tuberculous arthritis was the disease reactivated. In three cases of 
osteomyelitis, there was slight recrudescence of activity which did not interfere with the 
result. In one case of congenital shortening of the femur, where traction was applied 
through the upper part of the tibia, the femur and tibia separated at the knee joint by 
nearly one inch. After release, the ligaments tightened rapidly and full mobility was regained 
with no instability. 

REACTION OF TISSUES TO LENGTHENING 


Reactions of bone to lengthening—Observations have been made on the reaction of tissues 
to the operation. In bone the response is similar to that which occurs after fracture, though 
it is somewhat delayed. Within two months the radiograph shows bone laid down in parallel 
lines between the fragments, suggesting that osteogenic material is strung out across the gap. 
Since it is known that the periosteum is intact, it is likely that much of it comes from that 
source. In some femoral lengthenings the rate of new bone formation has been so fast that 
distraction had to be stopped before the proposed length was secured. The bone density is 
the same as that seen after a fracture, except that where a complete gap occurred through 
the breaking of a tongue or from over-distraction, increased density resulted. All bones 
returned to normal radiographic appearances within a year or so of consolidation. In one 
case of congenital shortening of the femur where the bone before operation was of ivory-like 
density, the osteotomy was made through the dense part, and after healing a much more 
normal texture was observed, suggesting that nutrition of the bone had been improved. 
Union occurred in every case, but there was marked delay in twelve cases, union taking 
from nine to sixteen months. The cause of the original shortening seemed to have no relationship 
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TIBIAL LENGTHENING 








Case 
No. 





| 26/11/33 | 12 Osteomyelitis of tibia | 0 | 24 | 24 | 2 





In inches | 
| 
| 
EAS ES 
| Shortening | ew | 
Date of Age Diagnosis 5d |.2 Complications 
operation eax ha 5 xs | 
| | | 
ts — |S! 
B/S | 8 |2s 
> | + | 
o t= | ODO 1 @ 
BH) e |e Ie] 
ee cea pues as, en 
25/5/33 | 13 | Osteomyelitis of tibia |0 | 3 | 3 | 2g | Flake sequestration 


front of one fragment 


toe 


Time before 
full weight- 
bearing 


6 months 








Flake sequestration 
front of one fragment 


5 months 



























































31/10/34 16 Infantile paralysis 0 14 | 13 | 14 | None 12 months 
3/8/34 irs Congenital shortening ‘- as ‘1g lo | None ce 1 month 
22/1/35 ae Infantile paralysis 07 “1p alae] None Seg cies 7 months _ 
10/5/35 “10° Infantile paralysis he ry 24 | aq | None a 3 months 
5/7/35 “10° o Infantile paralysis 0) re 2 23 None a ~ § months — 
iene (06 | Talentiingestyn (2 |3 14 195 None 3 months 
18/10/35 “14 Hemiplegia ie *_ 2 [ay | None et 7 months 
14/1/36 14 Infantile paralysis re ” ag | ag | None 3 months 





| | Transient external 
20/2/36 16 | Congenital shortening | 1 34 | 44 | 3} | popliteal paresis. 
Small sequestrum 


9 months 

















7/7/36 13 | Infantile paralysis 3) 18 )2 | 23] None 
13/10/36 | 14 | Infantile paralysis 0 2) 21s | None 
15/12/36 | 13 Infantile paralysis | 14 | 2 | 3h | 23 None 





Small sequestrum. 
8/1/37 12 | Osteomyelitis of tibia | 0 13 | 14 | 14 Transient external 
popliteal paresis 





4/6/37 12 Infantile paralysis O | 2} | 23 | 1} | 





tread 








15/6/37 13 Infantile paralysis 4 | 22 | 3 | 23 | None 











Slough sole of foot. 
27/8/37 19 Infantile paralysis 0 |2 |2 | 2}! Transient external 
popliteal paresis 





31/8/37 12 Infantile paralysis 0 12 | 13 | 12 | None 

















Slight skin slough unde r 


4 months 


6 months 


5 months 


6 months 


4 months 


8 months 


7 months 



































6 months 

7/9/37 16 Infantile paralysis 1 24 | 3} | 23 | Slough under tread 6 months 

2/11/37. | 15 | Rachiticbowingand |g |; |1 | 4 None 4 months 
shortening 

22/3/37 20 Infantile paralysis 4/3 | 3¢/3 | None 5 months 

1/2/38 15 | Infantile paralysis 0 13 | 14 | 2 None 4 months 

4/2/38 18 Infantile paralysis 4} 14/2 = None 5 months 
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BONE LENGTHENING 


TIBIAL LENGTHENING— continued 








Case; Date of 






























































44 | 13/10/45 


13 Congenital short tibia. 


No. | operation Age | Diagnosis 

| 

| 

fre - | Congenital shortening of 
25 | 1/4/38 | 15 | “tibia. Absent fibula 
26 | 25/2/36 12 Infantile paralysis 

| Congenital shortening of | | | 
27 | 7/1/39 s tibia. Absent fibula ° 43 | 43 
28 | 19/1/40 14 Infantile paralysis 
29 | 21/3/40 15 Malunited fracture 
30 | 1/11/40 | 14 Infantile paralysis 
31 | 14/12/40 | 21 Infantile paralysis 
32 | 29/11/40 | 13 Infantile paralysis 
33 | 29/4/40 15 Infantile paralysis 
34 | 19/9/41 11 Ollier’s disease 
35 | 3/10/41 23 | Congenital shortening 
36 | 30/10/42 | 17 Tuberculosis of hip 
37 | 10/9/43 15 Infantile paralysis 
38 | 14/2/44 14 Infantile paralysis 
39 | 19/6/44 15 Infantile paralysis 
40 | 7/5/45 14 Infantile paralysis 
oe Congenital short tibia. 

al 12/5/45 - Absent fibula 
42 | 11/6/45 26 Infantile paralysis 
43 | 21/9/45 15 Tuberculosis of hip 





Absent fibula 

















45 | 15/11/46 | 20 Tuberculosis of hip 
46 | 9/12/46 15 Venous angioma 
47 | 11/1/47 20 Tuberculosis of knee 





In inches 
Shortening | 
y | 
b | = ee | 
ei | 3 
Be |] & | 
aes laa | 
ete} 

| 
Pe Sis as Bae 
O | 12 | 12 | 





23; 2 | 43) 


Lengthening 
obtained 


1} 





34 


| 3 


uy 


| External malleolus dis- 
| placed upwards 1 inch | 


| 


2b 


23 | 


34 


3 


| 23 | 


Complications 


Time before 
| full weight- 
bearing 





Transient external 
popliteal 


paresis 


| 10 months 





Transient external 
popliteal 


paresis 





Probable transient 4 
| external popliteal paresis 





None 





None 





Transient external 
popliteal 


paresis 





Slough behind heel 








None 





None 





Gross residual stiffness | 


in knee 





| Sore sole of foot and 


front of ankle 





None 





None 





Temporary ankle 


stiffness 





Gross decalcification. 
Pathological fracture 


above ankle 





Skin necrosis front of 


tibia 


5 months 


8 months 


7 months 


3 months 





| 5 months 
| 


5 months 











4 months 


6 months 


8 months 





11 months 


9 months 


9 months 


6 months 





? Transient internal 
popliteal nerve paresis 


6 months 





Transient external 
popliteal nerve paresis 


| 6 months 





Delay in union 


16 months 





+ | 12 | 22 | 

0 “ta | 12 | 
ofa liay a 
ole |2 le 
ona 
GE) 

218 7 | 
alala [2 
Sree Benet Weer. ear 

| a] 3 | 

113 | 4 | 
BICIGIE) 

+| 24) 3 
4/2 | 23 
0 | 23 | 23 | 
s 0 | 24) 24) ay 
dole ol | 
ala ls la] 
| a aes | + | 
fo fae] ag| ae 








None 8 months 
None 7 months 
None 9 months 
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FEMORAL LENGTHENING 








Case) Date of 








No.| operation Age | Diagnosis 
1 22/9/31 13 T.B. knee 
2 10/2/32 13 T.B. knee 
3 | 19/2/32 16 T.B. hip 
4 | 28/3/33 16 T.B. hip 
. ‘ : Congenital 

2 
5 | 16/12/82 | 13 shortening 
6 | 7/2/34 16 T.B. hip 
7 | 29/5/34 13 Malunited 
ii ri fracture 
8 | 15/6/34 12 Malunited 
ii - fracture 
9 | 28/8/34 15 T.B. hip 
seas be : Congenital 
10 | 5/7/34 1S shortening 
11 | 27/7/34 13 T.B. hip 
Infantile 
2 i 
- i4 paralysis 
13 | 14/5/35 13 T.B. hip 
14 | 23/6/36 14 T.B. knee 
Congenital 
4) yar > shortening. 

IS | 2/8/36 is Dislocated 

hip 

16 | 19/10/36 | -15 T.B. hip 


In inches 





Shortening 
eas, 

_ 

1 ie te 

S12) 

e\a|e 


4 s | 4} 
3 |0 13 
Pie te 
2310 | 23 
4410 | 43 
241;0 | 23 
14/0 | 13 
2/10 /2 
$18: 14 
a ae | 
93 0 ' O3 
=< “< 
ae BE 
3). bm 
13 | 2 | 23 
2inis 
3 | 1 |4 


Lengthening 


| obtained 


| 


24 


1} 


to 


Method 


Time before 








Traction on 
inclined plane 





Traction on 
inclined plane 


Traction on 
inclined plane 


Traction on 
inclined plane 


Complications full weight- 
bearing 
None 34 months 
None 5 months 
None 8 months 


Tongue of one 
fragment broke off 





Traction on 
inclined plane 


Traction on 
inclined plane 


Traction on 
inclined plane 


Tongue broke off 


External popliteal 

nerve paresis. 

Recovered in 6 
months 





Traction on 
inclined plane 


Traction on 
inclined plane 
Traction through 
tibia. Distraction 
through ilium 
Traction on 
inclined plane 
Traction on 
inclined plane 


Traction through 

tibia. Distraction 

through upper end 
of femur 


Traction through 
tibia. Distraction 
through upper end 
of femur 
Traction through 
tibia. Distraction 
through upper end 
of femur 
Traction through 
tibia. Distraction 
through upper end 
of femur 


Refracture at a 

lower level 2 

months after 
discharge 


Fleeting external 
popliteal nerve 
paresis 


Upper wire cut 
out. Marked stiff- 
ness in knee 

Some residual 
knee stiffness 


None 


External popliteal 


nerve paresis. 
Recovered in 7 
months. Residual 


stiffness in knee 


Upper wire greater 
trochanter cut out 


Residual stiffness 
in knee 


3$ months 


7 months 


34 months 


6 months 


4 months 


3 months 


6 months 


4 months 


4 months 


6 months 


5 months 


9 months 
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FEMORAL LENGTHENING— continued 


BONE LENGTHENING 











Age| Diagnosis 


Osteomyelitis 
of femur. 

M7 Infantile 
paralysis 
Infantile 

11 paralysis. 

Dislocated 


10 Congenital 
shortening 











13 r.B. hip 
21 T.B. hip 
Malunited 
22 fracture of 
femur 
Malunited 
12 fracture of 
femur 





22 ‘T.B. hip 


10 T.B. hip 








16 T.B. hip 











| Lengthening 


| Femur 
| obtained 


Method 


Complications 





bo 


Traction through 

tibia. Distraction 

through middle 
of femur 


Sepsis in wound 





Traction through 

tibia. Distraction 

through upper end 
of femur 


Decalcification of 
the femur and the 
tibia 





Traction through 

tibia. Distraction 

through upper end 
of femur 


Distraction at 


knee joint. Rapid 
return to normal 


| Time before 
full weight- 
bearing 


6 months 


11 months 


6 months 


with full move- 


ment 





Traction through 
tibia on inclined 
plane 


None 





Traction through 
lower end of femur. 
Distraction 
upper end of femur 


Temporary loss of 
flexion in toes 


3 months 


5 months 





bo 


Traction through 

lower end of femur. 

Distraction 

through upper end 
of femur 


Some _ residual 
stiffness in knee 


6 months 





Traction through 
lower end of femur., 
Distraction 
through upper 
end of femur 


Traction through | 
centre of femur on | 
inclined plane 


Paresis external 

popliteal nerve. 

Recovered in 5 
months 


3 months 





Some _ residual 
stiffness in knee 


5 months 





Traction through 
tibia on inclined | 
plane 


Paresis external 

popliteal nerve. 

Recovered in 4 
months 


4 months 





Traction through 

lower end of femur. 

Distract pron 

through upper end 
of femur 


Marked residual 
knee stiffness 


12 months 





Traction through 
tibia on inclined 
plane 


None 


4 months 





Traction centre of 
femur. Distraction 
upper end 


None 


7 months 
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FEMORAL LENGTHENING—continued 


F. 


G. ALLAN 





Case| Date of 
No. | operation 
29 — 

30 | 17/9/43 
31 | 7/9/42 
32 | 14/12/45 
33 | 30/5/46 
34 | 14/12/46 


35 | 13/11/45 


36 20/1/47 
37 | 11/1/47 
38 | 21/1/47 
39 9/6/47 
40 | 25/6/47 





Age 


16 


20 


19 


16 


14 


20 


10 


Diagnosis 


T.B. knee 


Congenital 
shortening 


Malunited 
fracture 


Dislocated 
hip 


Osteomyelitis 
of femur 


Septic 
arthritis hip 


Osteomyelitis 
of femur. 
Dislocation 
of hip 


Infantile 
paralysis 


T.B. knee 


Malunited 
femur 


T.B. hip 


Malunited 
fracture of 
femur 


Average 


In inches 








Shortening 
2 

2 1 3 
24/10 2} 
2 0 2 


3 | 1b | 43 
3 2 5 
Be ee fe 


24/2 | 43 
1} 0 | wg 
1S 1S 
13 | 0 1} 


| Lengthening 


| obtained 


_ 
tome 


Method 


Traction through 
tibia on inclined 
plane 


Traction centre of 

femur. Distraction 

upper end of 
femur 


Traction centre of 
femur, Distraction 
upper end of 

femur 





Traction centre of 

femur. Distraction 

upper end of 
femur 


Traction through 
centre of femur on 
inclined plane 


Traction through 
centre of femur on 
inclined plane 


Traction lower 

end. Distraction 

upper end of 
femur 


Traction lower 

end. Distraction 

upper end of 
femur 


Traction through 

tibia. Distraction 

through upper 
femur 


Traction through 
centre of femur on 
inclined plane 


Traction through 
centre of femur on 
inclined plane 


Traction through 
tibia. Well leg 
counter-traction 


Complications 


None 


External popliteal 


nerve paresis. 
Recovered in 4 
months 


Slight sepsis 
upper wire 


Some residual 
knee stiffness 


Time before 
full weight 
bearing 


4 months 


4 months 


4 months 





None 
None 
Upper tongue 


broke. 40 degrees 
movement in 
knee after 18 
months 


None 


None 


None 


None 


None 


4 months 


5 months 


6 months 


4 months 


3 months 
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to this delay, except that three were in cases of congenital shortening of the tibia with 
absent fibula. In these three cases there were gains of three and a quarter inches, three 
and a half inches, and four and a quarter inches respectively. The gains in the other cases 
of delayed union were, however, relatively small. 

In two cases, both leg bones became grossly decalcified. No explanation was forthcoming 
and union was only slightly delayed. One suffered a fracture just above the ankle whilst the 
apparatus was being removed. This united in good position, and normal mobility returned 
to the ankle joint without further delay. 

A boy of sixteen years, who had his femur elongated two and a half inches for a malunited 
fracture, was involved in an accident and broke it again at a lower level two months after 
discharge. It was reported that the accident was of such severity that the femur would 
probably have fractured even if it had been normal. 

There were three cases of bone sepsis. Each was an example of osteomyelitis of the 
tibia, quiescent for many years. Sepsis was slight and healing took place after the separation 
of a small flake sequestrum from the front of the tibia, with no delay in union. 


Reaction of muscle to lengthening—Muscles react badly to stretching. They offer little 
resistance, but it is difficult to maintain their nutrition, especially in the lower leg. As soon 
as they are in moderate tension the patient finds it difficult to maintain toe movements. By 
the time the apparatus is removed there is a marked degree of muscle wasting. Since, however, 
most below-knee cases have had infantile paralysis, and usually have a stabilised foot, or 
one which will have to be stabilised, this wasting is not of primary importance. Above the 
knee it is easier to keep the muscles working, and a window may be cut in the plaster in 
order to give faradic stimulation to the quadriceps. 


Reaction of periosteum, membranes, and fascia—Probably the most resistant structures 
to stretching are the periosteum, the interosseous membrane, and the deep fascia. It is for 
this reason that many writers advocate free division of these structures. It is doubtful, how- 
ever, if the advantages so gained outweigh the many disadvantages. If a positive method 
of elongation is employed, great resistance can be overcome. It is likely that the pain which 
is experienced arises from stretching of these structures, and that the rate of elongation 
must be adjusted accordingly. 


Reaction of blood-vessels to lengthening—The blood-vessels appear to be able to with- 
stand much stretching, provided that it is done slowly. In not one case in this series was 
there any hint of vascular embarrassment, apart from local skin anaemia due to uneven 
pressure. 

Reaction of nerves to stretching—The nerves are less immune than the arteries. It would 
be thought that a series such as this should offer a satisfactory field for the study of nerve 
stretching. Unfortunately, the results have been inconclusive. In a large proportion of 
cases, nervous damage already existed, so that observation of the effects on motor power 
could not be assessed. In cases in which normal function was present, observation of toe 
movements was carried out. Here, however, difficulty was encountered. In lower leg cases, 
as length increased, the toes became drawn into plantar flexion, and it was difficult to 
distinguish between inability to dorsiflex through nerve failure, and inability to dorsiflex 
through increased tension of the flexor tendons. Three cases had temporary hypoaesthesia 
in the toes; otherwise there was no sign of interference with the internal popliteal nerve. 
Definite signs of external popliteal palsy were seen in fourteen cases—six in femoral and 
eight in tibial lengthenings. Of the cases of femoral lengthening, two were malunited fractures 
where the limb was being restored to normal length, one after only one inch, and the other 
after one and a half inches increase had been gained. In the other four, there had been 
an increase of over two inches in length before paralysis appeared. The longest time taken 
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for full recovery was seven months. In tibial cases the loss in conductivity was transient, 
all cases recovering before the apparatus was removed. The increase in length before 
the nerve was affected varied from one and a half inches to four and a quarter inches. The 
vulnerability of the external popliteal nerve to stretching may be explained by its fixation 
where it winds around the neck of the fibula. It must be remembered, however, that in below- 
knee cases the degree of stretching of the nerve is much less than half the lengthening of the 
bone, because the muscles receive their nerve supply in the upper half of the leg. In above- 
knee cases, the nerve is stretched to an extent equal to the elongation of bone. It is capable 
of stretching from the point of its emergence from the pelvis to the neck of the fibula, if not 
over a greater length, but mostly below the bifurcation of the sciatic nerve. Two nerves lost 
conductivity after less than two inches of stretching, two at two inches, and two at three inches. 
In many cases, up to two and a half inches was gained without nerve involvement. No nerve 
survived over two and a half inches of lengthening. It can therefore be stated fairly that 
the external popliteal nerve and the component part of the great sciatic nerve may be stretched 
two inches in the thigh over a period of four to six weeks without losing conductivity, and that 
it may be stretched three inches with only temporary impairment. 


Reaction of the joints—In femoral lengthening it was the rule for the knee joint to stiffen 
temporarily, especially if one of the traction wires was placed anywhere near the joint, whether 
above or below. The stiffness usually passed off after a few weeks of exercise, but it persisted 
in ten cases, six regaining 90 degrees of movement in a year, and four in less than a year 
(one of these having had only 90 degrees before operation). In the worst result, 40 degrees 
of movement was regained within six years. The knee is usually unaffected in cases of tibial 
lengthening. One case, in which there had been previous femoral lengthening, stiffened 
temporarily. One other was a little stiff for a few weeks. In one case there was temporary 
ankle stiffness. The hip was never affected. 


Subluxation of the fibula—In tibial lengthening the fibula often lagged behind the tibia, and 
this was not prevented by dividing the bone in two places instead of one. Usually the head 
was displaced downwards. This had no obvious effect on the external popliteal nerve; in 
fact, it probably eased tension in the nerve. Once the lower end of the fibula was displaced 
upwards for about one inch (Fig. 8). The foot did not deform, and no other change 
was seen in the ankle joint. 


Skin soreness and sloughing—Skin soreness occurred in a few cases. This, however, is 
believed to be due to errors of technique which could have been avoided, because if proper 
attention is paid to the patient’s complaints the affected area can be relieved of pressure 
before permanent damage is done. There was trouble from sloughing along the leg wound in 
tibial elongations when a gain of three inches or more was attained. This was thought to 
be due to local anaemia from excessive skin stretching. The only permanent effect was a 
wide scar. Sepsis along a traction wire occurred twice. This was in the days before 
chemotherapy was available. One cleared rapidly and permanently. The other persisted 
as a slightly discharging sinus in the upper part of the thigh, but did not prevent the 
patient from being called up for military service. 


Difficulties in leg lengthening—tThe difficulties which have been encountered include: 
1) In femoral lengthening the upper wire, if placed too high, gradually cuts out of the bone. 
All wires should be inserted through compact bone. 


2) In four cases, one of the bone tongues broke off. This has occurred on no more than one 
occasion since an oblique osteotomy has been used instead of a Z osteotomy. Other writers 
have reported this accident, and have thereupon given up the attempt at elongation. 
However, since the periosteum was nearly intact it was thought safe to proceed and all such 
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cases did well. In one tibia a gap of three inches was opened; it filled with bone and became 
firm enough for full weight-bearing in five months. 


3) There may be doubt as to whether the fragments have separated completely. To ensure 
that they have separated the fragments should be gently mobilised, but too much movement 
is unwise, because soft tissue damage is to be avoided. A small strip of undivided bone may 
prevent distraction. 


CONCLUSIONS 


1. Two inches of lengthening may be gained in the femur, and three inches in the tibia and 
fibula, without complication. 
2. More than this may be secured at the risk of temporary external popliteal paresis. 


3. Lengthening of the tibia and fibula is more certain and more easy to control than 
lengthening of the femur. ‘ 


4. Traction, and counter-traction through the bone, with complete lateral rigidity, are 
essential to success. 

5. In applying this technique to the femur there is a danger of knee stiffness. The farther 
from the knee the skeletal traction pins are inserted, the less is the risk. The operation should 
therefore be planned as high as possible in the shaft of the femur. 

6. The most delicate structure, and the one least tolerant of stretching, is the external 
popliteal nerve. 

7. An oblique osteotomy, started by closely spaced drill-holes, is the best. 

8. Certain vascular complications experienced by other surgeons are attributable to 
subperiosteal bone exposure, and to dividing the periosteum and fascial structures 
transversely. 
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ARTHRODESIS OF THE ANKLE JOINT 


Experiences with the Transfibular Approach 
J. CRAWFORD ADAMS, LONDON, ENGLAND 


Assistant Orthopaedic Surgeon, St Mary’s Hospital 
Formerly Chief Assistant, Orthopaedic and Accident Department, the London Hospital 


The transfibular approach for arthrodesis of the ankle joint has in recent years been 
adopted as the standard procedure at a number of orthopaedic centres. At the London 
Hospital it has been employed in every case requiring ankle fusion during the last four years. 
The time may thus be opportune to record the technique of the operation and to form an 
estimate of its value.* 


TECHNIQUE OF TRANSFIBULAR ARTHRODESIS 


An incision, five inches in length, is made over the lower third of the subcutaneous 
surface of the fibula (Fig. 1). It is prolonged downwards to a point half an inch distal to the 
tip of the lateral malleolus. The fibula is exposed subperiosteally and divided three to four 
inches from its lower end (Fig. 2). The distal fragment is removed and prepared for use as 
an onlay graft by splitting off the inner cortex throughout its length. After stripping 
ligamentous tissues from the lateral aspect of the lower end of the tibia the ankle joint is 
clearly exposed in the lower half of the wound. The articular cartilage of both tibia 
and talus is then erased down to vascular bone, working from the lateral side with a gouge 
or osteotome. Trimming of the bones is carried out in such a manner that when the 
intervening gap is closed the foot rests in the optimal plantigrade position with a few degrees 
of equinus. Small spaces remaining between the bone ends are filled with cancellous bone 
chips. A bed is prepared for the fibular graft by freshening the lateral aspect of the tibia 
and astragalus (Fig. 3). The cancellous aspect of the graft is applied to the graft-bed, bridging 
the joint space. The graft is secured by three screws, two of which grip the tibia and one 
the astragalus (Fig. 4). The wound is closed and a plaster is applied. Weight-bearing in 
plaster is encouraged within a few weeks of operation. After twelve weeks, the plaster is 
removed for clinical and radiographic tests of fusion. 


ANALYSIS OF THE RESULTS 


Thirty cases have been studied. In twenty-eight there was successful primary fusion 
in an average period of thirteen weeks. Illustrative series of radiographs in typical cases 
are shown in Figs. 5 to 8. 


[* The technique of arthrodesis of the ankle joint by the transfibular approach, with grafting of the fibula 
to the tibia and talus (or in the case of tibio-calcaneal fusion, with grafting of the fibula to the tibia, talus, 
and calcaneus) was developed six or eight years ago in the orthopaedic service of the Royal Air Force. 
That service was characterised by a magnificent team spirit in which exchange of ideas was so constant, 
that to this day none of us knows with certainty who first conceived the brilliant idea of this simple and 
effective operation. Neither does any one of us believe that it is important to attach the name of a single 
surgeon to a particular operation. But if credit must be attached it should be shared by James C. Scott 
of Oxford, James Armstrong of London, and John Crawford Adams of London, all of whom served as 
orthopaedic specialists in the Royal Air Force Orthopaedic Service.—-Ep1Tor.] 
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Fic. 1 Fic. 2 
Technique of transfibular arthrodesis of the ankle joint. A five-inch incision 


is made over the lower third of the fibula (Fig. 1). The fibula is exposed. It 
is divided in its lower shaft, and removed (Fig. 2). 





Fic. 3 Fic. 4 


Articular cartilage is removed from the joint. The bone spaces are packed 
with cancellous chips, and the lateral surfaces of the tibia and talus are 
freshened (Fig. 3). The fibular fragment, after being split to expose its 
cancellous surface, is screwed in close contact with the tibia and talus (Fig. 4). 
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Fic. 5 


Radiograph of old unreduced backward dislocation of the ankle joint. 


Fic. 6 


The joint has been arthrodesed by the transfibular approach, using the lower 
third of the fibula as an onlay graft. 
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Fic, 7 


Another example of incongruity of the ankle joint surfaces due to old 
fracture-dislocation. 





Fic. 8 


Arthrodesis has been performed by the trans-fibular approach, the fibular graft 
being secured in this case by two, instead of three screws. 
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Fic. 9 Fic. 10 


Disorganisation of an ankle joint after a gunshot wound. Arthrodesis of the subastragaloid 
joint had already been performed (Fig. 9). Attempted fusion of the ankle joint by means 
of fibular grafting failed (Fig. 10). 





Fic. 11 Fic. 12 


At a second operation rigid immobilisation was secured by means of a three-flanged nail driven 
across the joint from below (Fig. 11). The nail was removed after fourteen weeks, by which time 
there was sound fusion (Fig. 12). 
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In two cases there was failure of fusion and secondary operations were required. These 
two failures are instructive in that they illustrate important practical considerations. 
Case report—A man, aged 36 years, was admitted for treatment of a painful and disorganised ankle joint 
resulting from an old gunshot wound (Fig. 9). Arthrodesis of the subastragaloid joint had previously 
been performed and there was impairment of mid-tarsal movement. Four months after arthrodesis of 
the ankle joint there was no radiographic evidence of bone fusion (Fig. 10). At a secondary operation 
the bone surfaces were freshened, cancellous bone chips were packed around the joint, and a long three- 
flanged nail was driven up from the lower surface of the os calcis into the tibial shaft (Fig. 11). After 
immobilisation in plaster for fourteen weeks there was sound bone fusion. 


This case illustrates the importance of providing rigid immobilisation after arthrodesis 
of the ankle joint in patients whose subastragaloid or mid-tarsal joints have previously 
been fused. The probable cause of failure of primary fusion of the ankle was that rigidity 
of the subastragaloid joint, and associated stiffness of the mid-tarsal joint, permitted the 
transmission of slight forefoot movements to the ankle during walking, with consequent 
shearing strain at the site of arthrodesis. In three subsequent cases in this series, in which 
subastragaloid fusion had previously been carried out, particular care was taken to prevent 
shearing movements by applying a closely moulded plaster extending well forward under 
the forefoot, and by deferring weight-bearing until twelve weeks from the time of operation. 
These cases showed satisfactory bone fusion on removal of the plaster at the fourteenth week. 

The other failure in this series was due to an error of technique. 

Case report—A female patient weighing sixteen stones (224 pounds) was admitted for treatment of painful 
osteoarthritis of the ankle resulting from an old fracture with malunion. Arthrodesis was performed but 
post-operative radiographs showed that the apposition of bone surfaces was poor. The transplanted fibula 
had not been applied in close apposition to the tibia and talus, and an appreciable gap was obvious in the 
radiographs. Six months after operation there was no evidence of bone fusion. A secondary operation 
was performed; the bone ends were freshened and cancellous bone chips were packed firmly between and 
around the joint surfaces. Satisfactory fusion was then obtained after five months of plaster immobilisation. 

There is little doubt that in this case the failure to secure primary fusion was due to 
inadequate apposition of the bone surfaces. This failure emphasises the importance of careful 
technique in shaping the bones in such a manner that there is close contact over a wide area. 
It suggests also the advisability of packing cancellous bone chips firmly around the joint 
and into any small spaces that may be left between the bones. 


DISCUSSION 

With careful technique the transfibular approach for arthrodesis of the ankle joint can 
be relied upon. It is a method which has the merit of simplicity. Clear exposure of the 
articular surfaces is readily obtained. The onlaid fibular graft gives sound stability and affords 
a scaffolding for the formation of a stout bone bridge across the joint. Close contact between 
the tibia and astragalus is essential, and the packing of cancellous bone chips around the bones 
is an advantage. 

When arthrodesis of the subastragaloid-mid-tarsal joint has previously been performed, 
or is performed at the same time, particular care is necessary to ensure that shearing strains 
are not transmitted from the forefoot. This demands rigid immobilisation. The plaster 
should extend well forward beneath the forefoot, and weight-bearing should be deferred 
until ten or twelve weeks after operation. An alternative procedure which gives adequate 
fixation is the use of a long three-flanged nail driven upwards from the lower surface of the 
calcaneus into the shaft of the tibia. 

SUMMARY 

The technique of the transfibular approach for arthrodesis of the ankle joint is described. 
The results of this operation in a series of thirty cases shows that the procedure is reliable 
if the technique is carried out faithfully. The two cases in which a first operation failed can 
both be explained by errors of technique or after-treatment. 
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NAILING THE FEMORAL NECK BY A SIMPLE METHOD 
V. J. KINSELLA, SYDNEY, AUSTRALIA 


Since nailing was introduced in the treatment of fractures of the femoral neck, many 
instruments have been devised for directing the nail, but experience has shown that they 
cannot replace judgment and skill. Many surgeons have therefore reverted to simple methods. 

The work of Geckeler, Austin Moore, Tilson, Ransohoff, Gaenslin, and Glissan has 
shown that the fracture may be fixed efficiently, and rotation and angulation prevented, by 
two or more carpenter’s nails or screws made of vitallium or rustless steel. Such methods 
inflict the least possible injury on the femoral head, a matter which is of decisive importance 
when regard is paid to the frail circulation in this fragment. Trauma to the soft parts, 
exposure of tissue, and risk of infection can also be reduced. Some other complications of 

nailing are eliminated, such as catching of the 


guide wire in the cannula of the nail, and tilting 
of the femoral head when it is first struck by the 


massive flanged nail. 
1 AUTHOR’S METHOD 
The few instruments required are shown in 
Fig. 1. The two punches have their ends slightly 
a hollowed. Two nails are used in most cases, some- 
times three. The simple method to be described 
may however be used for the introduction of three- 
flanged nails, preferably of the sharper and less 
| massive original type. 
: The patient is given morphia gr. }. An hour 
5 
d 


later a local anaesthetic (novocaine 
with adrenalin) is placed around or even into the 


per cent. 














fracture site through three points. Through one 

point, half-way between the tip of the great 

trochanter and the iliac crest, the anaesthetic 

. solution is placed above and lateral to the fracture. 

Through a second point, about two inches below 

the inguinal ligament, and lateral to the femoral 

Fic. 1 artery, the solution is placed below and in front of 

a ee the fracture. If the joint is distended with blood 

ple . 7 ‘ : 

method of nailing the femoral neck. the solution may be injected into the synovial 

cavity. Through a third point, on the lateral aspect 

of the thigh near the lower margin of the greater trochanter, the solution is placed behind 

the neck of the femur and in the soft tissues over the lower part of the trochanter and the 
upper shaft. 

The fracture is reduced on an orthopaedic table by the Leadbetter and Whitman 
manoeuvres. The feet are bandaged to the foot pieces with the limb in abduction and full 
internal rotation. Reduction is confirmed by radiographs in two planes. 

Introduction of the nails is the next step. The points for insertion are selected on the 
radiograph. An assistant determines the length of nail by measuring in the antero-posterior 
view the distance between the circumference of the head medially and the cortex of the 
shaft laterally where the nails are to lie. To allow for magnification with a twenty-five inch 
target-film distance and a patient of average size, two or three centimetres are subtracted 
from these measurements. The amount subtracted is greater (3-6 cm.) in big patients. The 
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Fic. 2 


Four years after nailing. In later cases, the nails 
were driven parallel. 


Fic. 3 


One month after nailing. 


nails thus selected, when driven home, are found to be a little longer than the depth of bone 
to be traversed. Their heads project slightly into the soft parts, but not beyond the fascia 
lata or sufficiently to cause irritation. The lower nail is longer than the upper nail. It is 
convenient to select nails of different diameter in order to distinguish them in the lateral 
radiograph. 
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The femoral artery is palpated over the femoral head just below the inguinal ligament 
and this point is marked with Bonney’s blue. Two stab incisions, each one centimetre in 
length, are made over points selected after careful palpation of the trochanter. The lower 
nail is passed into the lower stab wound in the direction of the long axis of femoral neck 
until the lateral surface of the femur is reached. The bone surface is felt by the point of the 
nail, which is fixed on the point of greatest convexity. It is then hammered into the bone 
for about five millimetres until the point is fixed. The upper nail is inserted in the same way 
in the direction of the femoral neck. As a guide to the required obliquity the surgeon uses 
the previous radiograph, and the blue mark on the skin over the femoral head. An assistant 
sees that the nails are kept horizontal. Radiographs in two planes are again made and the 
selected length of nails is checked. If need be, the direction of each nail can be changed 
easily by moving the head. When the point of entry needs adjustment the nail is withdrawn 
and reinserted. The nails are then driven into the bone while the surgeon and his assistant 
take care of their respective planes. When the heads almost reach the skin incisions the 
skin is pulled over them. Further radiographs are taken. It is nearly always found that the 
direction of each nail is accurate. If this is not so, the nail must be withdrawn and reinserted. 

From then onwards the surgeon is concerned with the depth of penetration. The extra 
depth required is estimated from the films, remembering the magnification of about 25 per 
cent. A punch is placed on the head of each nail and kept in contact. As the nails are 
driven inwards, their advance is estimated by noting the progress of markings on each punch 
at one centimetre intervals. The depth of penetration is determined by radiographs in two 
planes. In subcapital fractures, it may be necessary to take two or three pairs before the 
final position is reached. If a nail is overdriven, the incision must be enlarged and the nail 
withdrawn by pliers grasping the head. This requires considerable strength. 

A plaster boot with a transverse bar is used to control rotation. Early active movements 
are encouraged. The patient is kept in bed for about six weeks and is then allowed up on 
crutches. A slipper with a heel board is worn at night. Weight-bearing is not allowed till 
bone union is sound. 


RESULTS 


Since August 1942 I have used this method at St Vincent’s Hospital on fifteen patients. 
There has been no operative mortality. Two patients died of senility, one a month and the 
other eight months after operation. Efforts to trace a third patient have failed. All other 
patients have been kept under observation. In these twelve, eight fractures were subcapital, 
three transcervical and two trochanteric. The early results in all have been satisfactory, 
and they are the basis of this preliminary report. In one patient with an inter-trochanteric 
fracture and adduction deformity, displacement gradually occurred, probably on account 
of crushing of the bone of the infero-medial part of the neck. The late results have been 
excellent in the five patients observed for two years or more. In none of them has non-union 
occurred. 

Fig. 2 shows the result in the first patient upon whom this method was used five years 
ago. She had a sub-capital fracture, with an unfavourable Pauwel’s angle of 62 degrees. 
Union is complete and movements are good. The nails and the fragments have maintained 
their position, apart from some absorption of the neck. The nail heads project more than 
in the later cases, but the patient is not conscious of them. Fig 3 shows the radiographs in 
a later case. 


SUMMARY 


A method of nailing the femoral neck is described which combines efficiency with 
simplicity, both in method and in apparatus. 


THE JOURNAL OF BONE AND JOINT SURGERY 








a le 


~ 














THE INTERVERTEBRAL LIGAMENTS AS A SOURCE OF 
SEGMENTAL PAIN 


D. C. StncLair, W. H. FEINDEL,! G. WEDDELL, and MurrAyY A. FALCONER 2 


From the Department of Anatomy, University of Oxford, England 


Steindler and Luck (1938) noted that localised lesions in the territory of the posterior 
primary divisions of the spinal nerves were capable of causing pain which radiated not only 
in this region but also in that of the anterior primary divisions. Kellgren (1939) and 
Lewis and Kellgren (1939) injected hypertonic saline in the mid-line of the back and caused 
pain of segmental distribution which they claimed was due to stimulation of the interspinous 
ligaments. In consequence, Kellgren (1941, 1942) stressed the importance of lesions of the 
posterior intervertebral ligaments as a cause of low back pain and sciatica. Indeed, he claimed 
(1941) that “in most patients suffering from so-called sciatica the pain is referred from a 
ligamentous or muscular lesion in the region of the hips or lumbosacral spine.” 

Study of the experimental work upon which this statement is based leads at once to 
certain criticisms of the technique employed, and of the inferences drawn. In the first place, 
the interspinous ligaments are mid-line structures connecting adjacent spinous processes. 
They are thin and membranous. Frazer (1940) states that they are “‘ best developed in the 
lumbar region and only represented higher up by a fibrous or areolar web.” It follows 
that accurate insertion of a needle into an interspinous ligament is difficult, and that to 
achieve it the point of the needle must lie exactly in the mid-line. Moreover, in any situation 
other than the lumbar region, there can be no guarantee that the injected fluid will be 
confined within the ligament. Kellgren (1939) did not even attempt to inject fluid in the 
mid-line. He stated that the injecting needle was introduced “‘ exactly in the mid-line and 
passed through the supraspinous ligament. It is then moved slightly to one side until the 
tough interspinous ligament is felt with the needle point. At this moment the subject feels 
a unilateral pain, and the saline is injected.” Similarly, Lewis and Kellgren state that the 
needle is inserted until “‘ at a depth of about 1 to 3 cm., the deep ligament is encountered. 
Carrying the needle a half-centimetre to one side of the mid-line usually gives a little 
preliminary pain that is felt unilaterally. The injection of 0-3 c.c. of 6 per cent. saline (or 
less) is made at once ...’’ In no case was the position of the needle point ascertained 
radiographically. It is unlikely therefore that the interspinous ligaments were the only, or 
indeed the principal, structures stimulated by these procedures, and before attributing pain 
to this cause it is reasonable that other sources should be excluded. Lewis and Kellgren 
admit the possibility of other structures being stimulated when they say that “ the stimulus 
is... applied to a small ligament or to muscle fibres attached to it.’”’ Furthermore it must be 
remembered that when a dyed solution was used instead of saline, Kellgren (1938) found 
portion of muscle coloured by 


ce 


that after injecting 0-3 cubic centimetre into muscle the 
the dye was about 2 cm.x3cm.x1 cm... .” 

It is therefore misleading to insist, as do Lewis and Kellgren, that the stimulus is “ quite 
local.” Fig. 1 is a diagram to scale, showing the relationships in a cross-section through a 
thoracic vertebra. The line AB represents possible situations of the point of the needle, and 
the shading shows the area into which the saline would be dispersed, taking as a basis the 
one centimetre which was the shortest diameter of the volume stained after injecting 0-3 cubic 
centimetre of methylene blue solution (Kellgren 1938). Within this shaded area lies part 
of the course of the medial branch of the posterior primary division of the spinal nerve, and 
the possibility of direct stimulation of this nerve must be considered. Lewis and Kellgren 
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refer to preliminary pain caused by carrying the point of the needle laterally, and this could 
be explained readily by direct nerve contact. Johnston (1908) showed that in the thoracic 
region these branches “‘ pass downwards, inwards and backwards superficial to the multifidus 
spinae muscle, until they reach the spinous processes of the upper thoracic vertebrae. Before 
becoming superficial they descend by the sides of the spinous processes a distance which gets 
gradually greater as we pass from the first to the lowest member of the series, the nerves 
increasing in length.”” (Fig. 2.) In the thoracic region, therefore, injection near the mid-line 
would be almost certain to affect these nerves. Lower down, however, in the lumbar region, 
they “ run close to the articular processes of the vertebrae and end in the multifidus ” (Gray’s 
Anatomy 1946). If, then, the results are due to stimulation of the medial branches of the 
posterior primary divisions of spinal nerves, injection of hypertonic saline near the mid-line 


Diagram of transverse section through a thoracic vertebra 

(adapted from Spalteholz). If the technique of Lewis and 

Kellgren is followed, the portion of the medial branch of the 

posterior primary division of the spinal nerve lying within the 

cross-hatched area is liable to be directly affected by the 
injected saline. 


should elicit pain more readily in the thoracic region than in the lumbar region. On the other 
hand, if the results are due to stimulation of interspinous ligaments, the reverse should hold 
good, owing to the larger size of these structures in the lumbar region. 

But, since neither Kellgren (1939) nor Lewis and Kellgren (1939) made accurate 
measurements of the position of the point of the needle, there remains another possibility. 
It may be that the “tough interspinous ligament ”’, or the “ deep ligament ”’ which they 
encountered to one side of the mid-line, was in fact the ligamentum flavum. If this is so, 
there is a distinct chance that in some cases the injected saline affected the posterior nerve 
root itself, since Falconer, Glasgow, and Cole (1947) demonstrated that extrathecal nerve 
roots in the lumbar region can be injected by means of a needle inserted about half an inch 
from the mid-line and directed straight forwards through the ligamentum flavum. 

These facts cast doubt on the validity of Lewis and Kellgren’s assumption that their 
results were due simply to stimulation of the interspinous ligaments. 
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EXPERIMENTAL STUDY 


In a preliminary study of the problem, 6 per 
cent. saline was injected in various sites and at 
various depths in the lumbar and thoracic regions 
of the backs of a number of volunteers. The injections 
were made on the X-ray table, the needle being inserted 
through a small intradermal button of 1 per cent. 
novocaine. The maximum quantity of saline injected 
in any one situation was usually 0-3 cubic centimetre, 
in conformity with the procedure of Lewis and 
Kellgren; but in some instances 6-6 cubic centimetre 
was injected. Before injection, the point of the needle 
was moved slightly in the tissues both vertically and 
horizontally, and the sensations were noted. The 
excursion of the point was not actually- measured, 
but it must have been small because in all cases the 
point lay at a depth of 1 centimetre or more, and it 
was not withdrawn. In other experiments no injection 
was made, but the point of the needle was used as a 
probe, being partly withdrawn and reinserted at inter- 
vals in order to search a considerable area thoroughly. 
The position of the point at any desired moment was 
determined by taking one lateral radiograph, and two 
antero-posterior radiographs, with a tube shift of 10 
centimetres, in order to give adequate parallax. In 
some instances fluoroscopic screening was used. 


Observations — The importance of radiographic 
control was soon established, because without its aid 
it was found very difficult to predict with accuracy the 
position of the needle point. Indeed in every case it 


was found necessary to confirm the position of the 
needle point before injection, instead of simply using 
radiography as a check. The technique was time- 
consuming, but the position of the needle was never 
in doubt. In most cases, passage of the needle through 
deep tissues was not accompanied by discomfort other 


” 


than a sense of vague “‘ pushing,” but in a few instances 
dull, unpleasant, aching pain was felt locally near the 
mid-line. On each such occasion radiographs showed 
that the point of the needle was in contact with the 
vertebra above or below, and this pain may be 
attributed therefore to stimulation of the periosteum 
by the needle point. 

It was found that intervertebral injection of 0-3 
cubic centimetre of 6 per cent. saline made in the 
lower thoracic region, with the needle point at depths 
varying up to 3 centimetres and as near the mid-line 
as possible, always caused pain which was felt locally, 
and was also referred to the distribution of the spinal 
segment. It was usually felt on one side of the body 


voL. 30 B, no; 3, aucust 1948 
H 


Fic. 2 


Diagram showing the deep 
course (in one subject) of 
those branches of the posterior 
primary divisions of the spinal 
nerves which eventually be- 
came cutaneous. Contrast 
their position, relative to the 
mid-line, in the thoracic and 
in the lumbar regions. Note 
that muscular branches are 
rot indicated in the drawing 
(after Johnston). 
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Fic. 3 


Tracing from control radiograph of mid- 
line injection in the lumbar region, 
indicating the position of the needle 

point in the interspinous ligament. 
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only, though occasionally local pain transgressed the mid-line and was felt on both sides. 
If the needle was accurately placed in the mid-line the intensity and duration of the resultant 
pain were small; but if the point deviated even a few millimetres to one side, the pain, though 
similar in distribution, was much more intense; it lasted longer and it was accompanied by 
referred deep tenderness and cutaneous hyperalgesia. In fact it corresponded closely to the 
description given by Kellgren (1939). With the point of the needle half a centimetre from 
the mid-line, an injection of 0-1 cubic centimetre at a depth of 2 centimetres was sufficient 
to produce well-marked referred pain lasting for five minutes, deep tenderness lasting fifteen 
minutes, and cutaneous hyperalgesia persisting for ninety minutes. It should perhaps be noted 
that an injection of sodium penicillin (20,000 units per cubic centimetre in distilled water) made 
into the same site, later reproduced the whole clinical picture except that it was of brief duration. 

In the lumbar region, where the interspinous ligaments are thicker and more readily 
injected, it was found that injection of 0-3 cubic centimetre of saline exactly in the mid-line 
gave rise only to mild local discomfort, and sometimes to no subjective sensation at all. 
An injection of 0-6 cubic centimetre was required before much pain was produced; even then, 
though of characteristically unpleasant quality, it was confined to a local area and was not 
referred segmentally. In one case a series of stimulations was carried out between the third 
and fourth lumbar vertebrae, each stimulation by the point of the needle being progressively 
more lateral. Not until the needle point was 3 centimetres from the mid-line, at a depth of 
2 centimetres from the skin, was there referred pain, and an injection carried out at this point 
gave results similar to those described for the thoracic region. 

It should be mentioned that, whereas in thoracic injections there was little or no sense 

of resistance, lumbar mid-line injections were accompanied by much resistance, suggesting 
that the fluid was being injected into dense tissue. Furthermore, local pain produced by 
injections in the mid-line in this region tended to persist; in one subject after an injection of 
0-6 cubic centimetre there was considerable disability for a period of twenty-four hours. 
During this time there was never radiation of pain; it remained confined to the original site, 
around and just distal to the needle, and it retained its unpleasant quality. The persistence 
of the pain may be attributed to disruption of the ligament by the injected fluid, and it is 
interesting to note that an injection of novocaine into the site was temporarily successful 
in abolishing the pain. 
Summary of experimental observations—To summarise it may be stated that in the 
thoracic region, injections made as nearly as possible in the mid-line caused referred pain 
much less readily than injections to one side of the mid-line. In the lumbar region injection 
of as much as 0-6 cubic centimetre of hypertonic saline into the interspinous ligament in 
the mid-line failed to cause referred pain; it caused only local pain in the back. Only when 
the needle point was carried laterally to a distance of about 3 centimetres was referred pain 
caused in one case by injecting 0-3 cubic centimetre of saline at a depth of 2 centimetres. 
It may therefore be said that in this series of experiments the results were consistent with 
the hypothesis that referred pain is caused by direct stimulation of nerve trunks, and 
inconsistent with the view that it is due to the stimulation of interspinous ligaments. 


DISCUSSION 


Our results do not support the contention of Lewis and Kellgren that stimulation of an 
interspinous ligament by injection of hypertonic saline is capable of causing referred pain 
in the distribution of the spinal segment innervating the ligament. The results of injecting 
hypertonic saline close to the mid-line in the thoracic and lumbar regions cannot be explained 
on this basis. Furthermore, repeated failure to produce segmental pain by the injection of 
relatively large quantities of saline exactly in the mid-line of the lumbar region constitutes 
evidence against the theory. On the other hand, the findings are explained easily if it is 
assumed that they are due to direct stimulation of a nerve trunk in the vicinity. 
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Lewis and Kellgren observe that “‘ there is no possibility of direct stimulation of spinal 
nerves,’’ but they give no support for this statement other than that the stimulus is “‘ local,”’ 
and that ‘‘ the response is invariable and immediate.” It has been pointed out that the first 
of these reasons is misleading, owing to the relatively wide spread of saline after injection 
into a muscle; and the second could be used with equal force to sustain the opposite 
contention. Kellgren (1938) tries to distinguish the subjective results of stimulating nerve 
trunks and muscle by observing that when hypertonic saline is injected into a muscle and 
gives rise to a sensation of burning pain and pins and needles in the cutaneous distribution 
of a nerve trunk, this sensation is “ strikingly different from that produced by saline injected 
: he attributes such pain to the stimulation of a nerve. Nevertheless, both 
sensations are, in fact, the consequence of injecting saline into a muscle, and both are 
presumably conducted to consciousness by stimulation of sensory nerves in the muscle. In 
effect, therefore, both types of pain have a similar etiology, the difference being one of degree, 
and the more unusual type of pain is perhaps attributable to the injection of hypertonic 
saline directly into the substance of a mixed nerve trunk rather than into the immediate 
vicinity of the nerve. In this investigation there appeared to be only one type of pain, but 
it varied greatly in intensity according to the exact position of the needle. This finding may 
be interpreted as being due to the varying distances from the nerve trunk at which injections 
were made. In short, there appears to be no valid evidence against the assumption that pain 
produced by injecting hypertonic saline near the mid-line of the back is due to direct 
stimulation of one or more of the local nerve trunks. 

Kellgren (1942) states that ‘‘the supraspinous ligament is intensely sensitive; the 
structures surrounding the neural arch are somewhat less so, and the vertebral bodies and 
discs are relatively insensitive.”” The first two parts of this contention appear to be based 
on the results of injecting hypertonic saline; for this reason they are open to question. No 
evidence is offered in support of the third part. Experience of lumbar puncture does not 
suggest that the supraspinous ligament is “intensely sensitive’”’ to types of stimulation 
other than chemical irritation. In this series of experiments, piercing or scratching the 
supraspinous ligament with the point of a needle caused negligible pain. 

Kellgren (1942) also maintains that stimulation of the supraspinous ligament causes 
local pain; while the deep-lying structures surrounding the vertebrae give rise to segmental 
pain; and the intermediate muscle mass gives pain of “‘ modified segmental distribution.” 
Elsewhere (1939) he remarks that the degree to which pain is localised depends on the depth 
from the body surface of the tissue under investigation: superficial structures give rise to 
local pain; deeper structures (in the chest wall) “ give rise to diffuse pain of segmental 
distribution whether the structure stimulated be muscle, ligament or periosteum.” In this 
statement there appears to be confusion between the ability to localise painful stimuli and 
the occurrence of referred pain. If these two factors are separated, the findings admit of a 
more simple explanation. It is now assumed generally that accuracy of stimulus-localisation 
in the skin is a function of the density of innervation (Weddell 1945). There is no reason 
to suppose that it is otherwise in deeper tissues, and since the density of innervation of these 
structures is far below that of the skin, it is not surprising that localisation of painful stimuli 
should be less accurate (Feindel, Weddell, and Sinclair 1948). The relative accuracy with 
which pain is localised after injection of hypertonic saline into the supraspinous ligaments 
is probably explained by leakage of fluid into the more densely innervated subcutaneous 
tissue. On the other hand these ligaments are superficial, and even without radiographic 
control it is easy to make certain that most of the saline remains in the vicinity of the ligament 
itself, and that it does not penetrate far enough to stimulate the medial branch of the posterior 
primary division. The absence of reference of pain from the supraspinous ligaments may 
thus be explained. In the case of muscles, it has already been submitted that pain produced 
by the injection of saline is the result of stimulation of the nerve trunks. Johnston (1908) 


” 


into muscle 
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showed that the medial branches of the posterior primary divisions often communicate 
freely with their immediate neighbours in a tortuous course through deep tissues (Fig. 4). 
It is therefore unlikely that stimulation of this network would always produce pain in a 
clear-cut segmental pattern. This is probably the reason for the “‘ modified segmental 
distribution ’’ described by Kellgren. Finally, it is likely that injections made round accessible 
parts of the vertebrae will be poorly localised if they do not stimulate a nerve trunk. They 
are, however, capable of impinging upon the posterior nerve root itself, with the production 
of full segmental pain. 

Elliott (1944) using Kellgren’s technique, found much variation in the site of reference 
of pain from the injection of hypertonic saline into the fourth and fifth lumbar “ interspinous 
ligaments ”’ in different subjects. It is interesting also to note that Gray (1947) denied that 
pain produced by this technique was referred on a segmental basis. 

Kellgren (1942) argued that disease of the vertebral bodies seldom produced pain unless 
the neural arches were also involved, and (1941) suggested that localised kyphosis due to 
disruption of the nucleus pulposus might cause a variety of clinical syndromes. “‘ The 
stretched supraspinous ligament may become painful, producing local pain in the mid-line 
of the back together with slight limitation of flexion and extension of the spine: then the 











Lateral view of a dissection showing free communication between the medial 
branches of the posterior primary divisions arising from different spinal nerves 
in the thoracic region (after Johnston). 


interspinous ligament and ligamentum flavum may become painful, giving rise to deep pain 
of segmental distribution together with great limitation of extension of the spine.’’ There is 
nothing by which to prove that this hypothesis is untrue, but on anatomical grounds it is 
not well founded. Local lesions in the mid-line of the back may certainly cause profound 
disturbance—a fact of which both qualified and unqualified manipulative surgeons have 
long been aware. Steindler and Luck noted that they were able to suppress referred pain 
from such lesions by the injection of a local anaesthetic into the painful points. Kellgren 
(1941) confirmed this finding in sciatic pain, but he noted that it was unusual for the signs 
and symptoms to be suppressed completely by this procedure, explaining his failure by the 
difficulty in securing complete anaesthesia of the deep-lying structures. It is submitted, 
however, that the reason for incomplete suppression resides not in this difficulty, but in the 
failure to block local nerve trunks. In short, the evidence at present indicates that these 
lesions produce referred pain (which may simulate visceral disease) by direct involvement 
of some part of the segmental sensory nervous pathway. 


SUMMARY AND CONCLUSIONS 


1. The work of Kellgren (1939) and Lewis and Kellgren (1939) on the production of segmental 
pain by stimulation of structures near the mid-line of the back has been reviewed, and a 
number of experiments have been carried out with the object of testing the validity of their 
conclusions. 
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2. On both anatomical and experimental grounds there is reason to believe that pain pro- 
duced in this manner does not arise, as was assumed by Lewis and Kellgren, from irritation of 
the interspinous ligaments, but is rather due to the stimulation of nerve trunks in the vicinity. 
The views of Kellgren (1941, 1942) on the etiology of pain in certain cases of sciatica, and on 
the part played by intervertebral ligaments in the production of pain in the back, have been 
discussed. They have been shown to rest on an inadequate foundation. 

3. The importance in investigations of this kind of a detailed anatomical survey has been 
emphasized. 


Our thanks are due for the invaluable assistance and interest of Dr A. D. Kemp and Miss Carmill, of the 
Radiological Department of the Radcliffe Infirmary, Oxford. We would also record our appreciation of 
the great help rendered by the volunteers who participated in this investigation. The expenses of these 
investigations were defrayed by a grant to one of us (G. W.) by the Medical Research Council of Great 
Britain which is gratefully acknowledged. 
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BENIGN GIANT-CELL SYNOVIOMA AND ITS 
RELATION TO ‘‘ XANTHOMA ”’ 


M. J. STEWART, LEEDS, ENGLAND 
Professor in the Department of Pathology, University of Leeds 


In recent years increasing interest has been taken in tumours of synovial origin whether 
articular, bursal, or tenosynovial, and the literature has been enriched by many notable 
contributions. This communication is concerned primarily with the most frequent of these 
neoplasms, the so-called myeloid tumour of tendon sheaths or, as I prefer to call it, the 
benign giant-cell synovioma, and especially with its supposed relationship to “‘ xanthoma.”’ 

Most of these tumours arise from tendon sheaths, especially those for the flexors of the 
fingers and thumb. There were forty cases in the routine surgical pathological material of 
the General Infirmary at Leeds during the years 1914-47. Of these, thirty are available for 
analysis. 

Age distribution—These tumours seldom occur under the age of ten years, or over the age 
of sixty years. 
TABLE I 
AGE DISTRIBUTION AT THE TIME OF OPERATION IN THIRTY CASES OF 
BENIGN GIANT-CELL SYNOVIOMA 





Age periods . 0-9 10-19 20-29 30-39 40-49 50-59 


60-69 70-79 
Number ore 0 3 6 8 4 8 0 1 








It may be remarked that whereas in this series of benign synoviomas twenty-six out of 
thirty (87 per cent.) were encountered between the ages of twenty and fifty-nine years, in an 
almost contemporary series of 120 cases of osteoclastoma from the same hospital only 
seventy-two (60 per cent.) occurred in this age group. This difference is due mainly to the 
greater frequency of osteoclastoma in the first two decades of life, but in part to the greater 
delay in seeking surgical aid for a slow-growing and unobtrusive lesion like benign synovioma. 
Sex distribution—The ratio of males to females was seventeen to thirteen in the benign 
synovioma series and forty-three to seventy-seven in the osteoclastoma series. 

Site of occurrence—The site of origin was stated, though not always exactly, in twenty-six of 
the forty cases; nineteen, or nearly three out of four, were situated in the fingers. 


TABLE II 


SITE OF TWENTY-SIX CASES OF BENIGN GIA? “SLL SYNOVIOMA 





Site. . . . || Fingers Thumb Hand Wrist Fore Toe Foot Knee 














Number. . | 13 6 1 1 1 1 2 1 





The tumour of the knee was the only one in this series which was related definitely to 
a joint; but I have seen two others in this situation. It is obvious from these and other 
published figures that the site of election for this tumour is the digital tendon sheaths, 
especially of the hands. Malignant synoviomas on the other hand arise mainly from joints 
and bursae of the lower limbs. In Stout and Haagensen’s collected series of 104 cases, nearly 
half (forty-nine) originated from the knee joint, almost a fifth (nineteen) in the region of the 
foot and ankle, and only four in the fingers. 
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MORBID ANATOMY 


The benign giant-cell synovioma is a tumour of slow growth and firm consistency. It has 
usually been present for many months, or even a year or two, before being removed surgically. 
Excised specimens from the fingers are small, and seldom more than two or three centimetres 
in diameter. Almost invariably they are situated on the flexor aspect. They usually show a 
deep, straight, narrow groove on one side. In this lay the tendon while the tumour was still 
in situ. Lobulation is often a prominent feature and the tumour is well defined. I have seen 
one case, however, in which the growth was adherent to, and indeed infiltrating, the overlying 
skin. 

On section the cut surface is grey, but it usually shows yellow or brown flecking towards 
the periphery. The yellow flecking is due to deposits of cholesterol fat with its associated 
carotene. The brown pigment is haemosiderin, which gives a strong Prussian blue reaction 
with hydrochloric acid and ferrocyanide of potassium. Sometimes the whole tumour shows 
this yellow and brown mottling but more often it is distributed in a patchy manner (Fig. 1). 
The heaviest grade of siderosis I have ever seen in a benign synovioma was in one from the 
flexor tendon sheath of the great toe. It had attained an unusually large size and had no 
doubt been exposed to severe and repeated injury. 





Fic. 1 


Slices through two benign giant-cell synoviomas of tendon sheaths. In each 
instance the upper slice has been treated to show the Prussian blue reaction 
and is from the same tumour as the lower (unstained) slice. The lower slices 
show the rusty mottling due to haemosiderin deposits, with opaque yellowish 
patches of lipoid accumulation. The slices to the left show the groove which 
contained (in this case) the flexor tendon of the affected finger. 


Benign synoviomas of joints and bursae usually take the form of plaques in the capsule, 
but polypoid formations, often multiple, may project into the joints. It is in this variety 
that the amount of lipoid deposit is greatest and the histological structure becomes simply 
an accumulation of foamy cells held together by a delicate collagenous and vascular frame- 
work. In chronic villous arthritis on the other hand, the villi, though sometimes of a rich 
brown or chocolate colour from massive haemosiderin deposits, seldom contain any 
appreciable amount of lipoid. 

HISTOLOGY 

The microscopic structure of the benign giant-cell synovioma is usually unmistakable. 
The fibrous stroma, of variable density and amount, is collagenous and often much hyalinised. 
In the interstices lie small groups of polygonal cells, arranged either in small masses without 
intercellular fibres or lining small spaces. Associated with these cells of frankly lepidic* 


[* ‘‘ Lepidic’’ refers to the tissues of lining membranes characterised by the absence of definite stroma 
between individual cells.—EpiTor.] 
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character (and probably derived from them by fusion) are variable numbers of multinucleated 
giant cells, similar in appearance to osteoclasts or foreign-body giant cells. Large areas of 
the tumour may be almost completely fibrous; other areas are richly cellular, including both 
numerous giant cells and lepidic cell-groups. 







, ee OBI, 


— 
ee Se 3% . 
Fee oy 





Fic. 2 


Section from one of the xanthic aress in the larger of the two tumours 
in Fig. 1, showing numerous foamy cells of neoplastic origin. 


a 








Fic. 3 


Section from one of the areas of rusty mottling in Fig. 1, showing 
many of the tumour cells charged with haemosiderin granules. 


The resemblance to osteoclastoma is remote indeed. That the glandular spaces are e 
usually devoid of mucoid content is I think the only objection to regarding them as of synovial € 
origin. By contrast, the most characteristic examples of malignant synovioma often show Pp 
mucicarmine-staining material in such alveolar spaces as are present. ty 
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In benign synovioma the deposition of lipoid and of haemosiderin are secondary 
phenomena. Lipoid is deposited in consequence of necrobiotic changes in tumour tissue over 
the course of months or years. The deposition of haemosiderin is due to siderosis from 
traumatic effusion of blood. Both the lipoid and the haemosiderin may be taken up by the 








Fic. 4 


An adenopapilloma of the kidney, showing focal accumulations of 
non-neoplastic foamy cells within the stroma. 








Fic. 5 


Xanthomata of choroid plexus of the lateral ventricle. The lesions 
were symmetrical. (Magnified x 3.) 


essential tumour cells (Figs. 2-3). These being synovial, and therefore no more than differ- 
entiated histiocytes, still retain many of the more primitive functions of the latter, including 
phagocytosis. Other non-neoplastic macrophage cells of histiocytic, fibrocytic, or endothelial 
type are also concerned in the process. 
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The so-called ‘‘ Xanthoma ”’ Cell 


The occurrence of cholesterol fat in tumours is often observed, but its significance has 
been misinterpreted. Cholesterol fat is sometimes present within the tumour cells themselves, 
apparently as a functional manifestation. Examples of this are seen in renal carcinoma of 
the hypernephroma type, in adrenal cortical adenoma, and in certain types of ovarian tumour. 
Many fibrous tissue and endotheliomatous tumours of the skin, mostly benign and of slow 
growth, assume to the naked eye a yellow colour owing to a proportion of the tumour cells 
undergoing this ‘‘ xanthic’’ change. In other instances tumours become infiltrated focally 
with lipoid-filled non-neoplastic phagocytes. Infiltration of this type is common, especially 
in tumours of slow growth where slow necrobiotic changes occur from a deficient blood supply. 
The lipoid taken up by the phagocytic cells is derived from disintegrating tumour tissue, 
extravasated blood, or secretory products. The commonest examples are adenomas of the 
thyroid, adenopapillomas of the kidney (Fig. 4), and the more slowly growing neurofibromas 
(for example of the acoustic nerve) ; but all sorts of tumours may show this secondary change. 

In the benign giant-cell synovioma both types of cell, neoplastic and non-neoplastic, 
may be concerned in this phagocytic process, as also in the phagocytosis of haemosiderin. 
In certain articular synoviomas the amount of accumulated lipoid may be very great and it 
is to such tumours that the term ‘“‘ xanthoma”’ has often been applied. 





Fic. 6 


Bilateral xanthomata of choroid plexuses. Specimens 
from two cases. (Natural size.) 


Many writers do not yet realise that the term “ xanthoma”’ is a misnomer. It is no 
doubt convenient to apply the suffix ‘“‘ oma ”’ in this loose way to any sort of mass or lump 
(for example granuloma, syphiloma, and tuberculoma), but it should never be so used except 
on the clear understanding that it does not imply neoplasia. In the three instances quoted 
no difficulty arises ; their non-neoplastic nature is clearly understood. The term ‘“‘ xanthoma ”’ 
however, is in a different category, because it has been applied not only to frankly non- 
neoplastic conditions like the cutaneous xanthoma of hypercholesterolaemia and to 
xanthomas’”’ of the choroid plexus (Figs. 5-6), but also to genuine neoplasms of various 
kinds in which the presence of lipoid is entirely a secondary phenomenon. 

It must be insisted that there is no such thing as a xanthoma in the neoplastic sense of 
the term any more than there is a neoplastic “‘tuberculoma”’ or “‘ sideroma’’. Twenty-four 
years ago (Stewart 1924) I endeavoured to introduce the term “ xanthosis ’’ on the analogy 
of “‘ siderosis ’’ to cover this condition of infiltration by cholesterol fat whatever the nature 
of the cells involved. The seed fell on stony ground. 

It is still more unfortunate that ‘‘ xanthoma cell ’’ should have established itself in our 
terminology. There is no such thing as a specific xanthoma cell. As I have indicated, many 
types of cell are capable of becoming charged with cholesterol fat—histiocytes and fibrocytes ; 
serosal, endothelial, and synovial cells; renal epithelium and microglia; not to mention cells 
of the adrenal cortex, corpus lutem and sebaceous glands; and probably other cells whether 
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healthy or diseased. In America, certain writers now speak of pseudo-xanthoma cells when, 
I gather, they mean no more than lipoid-filled phagocytes. Thus they imply that there is 
such a thing as a specific and presumably neoplastic cell to which alone the term xanthoma 
cell is strictly applicable. 

All lipoid-filled cells, whatever their nature, are recognisable in paraffin sections by 
virtue of the foamy cytoplasm, and in fresh frozen sections by the content of doubly refracting 
cholesterol ester droplets. Their true nature, whether neoplastic or otherwise, can be deter- 
mined only by other histological characters and by anatomical arrangements and relationships. 

The prefix is correctly used in “ fibro-xantho-endothelioma’”’ and ‘ xanthic neuro- 
fibroma.’’ No doubt ‘“ xanthoma”’ will continue to be used as a convenient name for the 
infiltrative cutaneous lesion which results from hypercholesterolaemia, and for the ‘‘ pure ”’ 
xanthoma of the choroid plexus (usually bilateral), which also is a simple infiltration by 
“foamy ”’ cells; but there must be no implication of neoplasia. The terms ‘“‘ xanthoma cell ”’ 
and “‘ pseudo-xanthoma cell’ should be dropped. ‘ 


SUMMARY 


Benign giant-cell synovioma, the most frequent example of which is the well-known 
myeloid tumour of tendon sheaths, is used as a text for the discussion of the true significance 
of the so-called “‘xanthoma”’ cell. These cells are the result of the phagocytosis of cholesterol 
esters and are of varied histogenesis. Some are undoubtedly of neoplastic origin; most of 
them are not, being usually histiocytic, fibrocytic, serosal or endothelial. There is no such 
thing as a specific xanthoma cell. 

The term ‘“ xanthosis ’ might well be used to designate this process of infiltration of 
tissue with cholesterol fat, and the prefix ‘‘ xantho-”’ or the adjective “‘ xanthic”’ in tumour 


terminology, as for example in “ fibro-xantho-sarcoma,” “‘ xanthic neurofibroma,”’ and so on. 
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RUPTURE OF EXTENSOR TENDONS BY ATTRITION AT 
THE INFERIOR RADIO-ULNAR JOINT 


Report of Two Cases 
O. J. VAUGHAN-JACKsoN, LoNDON, ENGLAND 
From the Department of Orthopaedic and Accident Surgery, the London Hospital 


Ruptures of tendons by attrition, such as those of extensor pollicis longus and the long 
head of biceps brachii, are well recognised. References abound in the literature. But a 
search through the quarterly Index Medicus over the past thirty-one years reveals no direct 
reference to rupture of the extensor tendons of the fingers by attrition at an arthritic inferior 
radio-ulnar joint. Nor was any account traced in standard text-books. References in articles 
under other headings may of course have been missed, but the condition would seem to be 
sufficiently unusual to justify the record of two cases. 


Case 1. E. B., a labourer aged fifty-seven years, first attended the London Hospital on March 15, 1946, 
complaining that three months earlier, without any injury that he could recollect, he had abruptly and pain- 
lessly lost the power of extending his left little finger. One week later, in an exactly similar manner, he 
lost the power of extending the left ring finger, and noticed a lump towards the ulnar side of the dorsum 
of the left hand. 

On examination there was inability to extend the metacarpo-phalangeal joints of the ring and little 
fingers, and a small nodular elastic swelling was present over the dorsum of the proximal end of the space 
between the fourth and fifth metacarpals. The diagnosis was made of spontaneous rupture of the extensors 
to the ring and little fingers. 

At operation the tendons were exposed through a longitudinal dorsal incision. The tendons of 
extensor digiti minimi and extensor digitorum communis (IV and V) were found to be ruptured, and 
their distal ends, matted together in scar tissue, constituted the swelling which had been noted. The 
proximal ends were found lying just proximal to the inferior radio-ulnar joint. 

The tendon sheaths were visible as attenuated, grey strands joining their cut ends. The tendon of 
extensor digitorum communis (III) had moved ulnarwards into the position normally occupied by the 
severed tendons, and it was frayed half through from its ulnar margin, over a length of one centimetre, 
exactly level with the inferior radio-ulnar joint. On retracting this tendon laterally, the cause of rupture 
was at once apparent. In the groove for the tendons was a small rounded hole, four millimetres in 
diameter. When the forearm was pronated and supinated an arthritic roughening of the articular margin 
of the lower end of the ulna could be seen moving to and fro in this hole; one particularly prominent part 
of the roughening projected just through the hole into contact with the tendon. The mechanism of 
attrition was only tooclear. (Fig. 1.) 

Three centimetres of the lower end of the ulna was excised. The palmaris longus tendon was exposed 
but it was found to be too tenuous for use as a free graft and, instead, a longitudinal sliver of the tendon 
of flexor carpi ulnaris was taken. It was sutured to the proximal end of extensor digitorum (IV) and to 
the fused distal ends of extensor digitorum (IV and V), using stainless steel wire sutures. 

The hand and forearm were immobilised in a cock-up plaster with the metacarpo-phalangeal joints 
extended fully and the interphalangeal joints in the mid-position. The plaster was retained for one month, 
by which time moderate power of extension at the metacarpo-phalangeal joints had returned. The patient 
returned to light work as a night watchman two and a half months after operation. 

When seen recently, one year after operation, he had complete power of extension of all fingers and 
no disability. The only abnormality noted was a slight tendency to ‘‘ bowstringing’’ of the extensor 
tendons when the wrist was fully dorsiflexed. (Figs. 2-3.) 


Case 2. J.R., aged sixty-six years, a general repair worker engaged in carpentering and bricklaying, 
attended on September 25, 1945, complaining that one month previously he had suddenly and painlessly 
lost the power of extending his right ring and little fingers. He remembered no recent injury to account 
for this, but recalled that nine months previously the back of his hand had been cut by glass in a bomb 
“‘incident.’’ He indicated that the site of this injury was over the shafts of the fourth and fifth metacarpals 
on the dorsum. No scar was apparent. There was complete loss of extension at the fourth and fifth 
metacarpo-phalangeal joints but not at the interphalangeal joints (Fig. 5). The lower end of the right ulna 
was prominent, and radiographic examination revealed arthritic changes in the radio-ulnar joint (Fig. 4). 

At operation, findings almost identical with those in Case 1 were revealed, the only differences being 
that the tendon of extensor digitorum (III) was intact and that the distal ends of extensor digitorum 
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(IV and V) were not matted together. These tendons had been severed at the level of the inferior radio- 

ulnar joint by arthritic roughening of the lower end of the ulna which had worn a hole through the capsule 

and into the floor of the tendon groove under the dorsal carpal ligament. After removal of the lower 

end of the ulna the severed tendon ends were mobilised and united by two free tendon grafts, using a 
STUMPS OF 


J EXT. DIG. COMM (IZ IZ) 
a &EXT. DIG. MINIM). 















EXT. DIG.COM. (I). 

2 EN 
FRAYED HALF THROUGH \ 3: SR Re 
DORSAL CARPAL LIGT. 

7 '1A1D OPEN, SHOWING 
a HOLE /N TENOON GROOVE 
WITH ROUGHENED ULNA 
PROJECTING. 


,TENUOUS REMIAINS 
7 OF TENDON SHEATHS 


DISTAL STUMPS OF 
// EXE Wt6. Colma. 4X) . 
& EXT. DIG. MINIM! 


Fic. 1 


Case 1. Attrition rupture of extensor tendons due to arthritis of inferior 
radio-ulnar joint. Sketch of essential findings at operation. 





Fic. 2 Fic. 3 


Case 1. Left hand after operation (Fig. 2) showing that a full range of extension movement was regained 
despite slight bowstringing of the tendons at the wrist in dorsiflexion. Fig. 3 shows the normal right 
hand for comparison. 


length of palmaris longus tendon and a longitudinal sliver of the tendon of brachio-radialis. Stainless 
steel wire sutures were employed. A cock-up plaster was retained for three and a half weeks, after which 
time active movements of the metacarpo-phalangeal joints were started. Five months after operation the 
patient had full use of his hand but showed a slight degree of extensor lag in the fourth and fifth fingers. 
This lag persisted when he was seen one year after operation but it caused no disability whatever. (Fig. 6). 

The similarity of the pathological picture in these two cases indicates that this type of 
attrition rupture is a real, if unusual, entity. Indeed it is remarkable that it should be so rare 
as seems to be shown by the complete absence of reference to it in the literature. 
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One other point of interest in both operations was the successful use, as a free graft, of 
a longitudinal strip cut from the margin of a tendon without impairing its continuity. 
Admittedly this procedure is not to be advocated widely because in general there is an 








Fic. 4 
Case 2. Radiographs of the wrist joint showing osteoarthritis of the inferior radio-ulnar 
joint with lipping and arthritic roughening of the joint margins. 





Fic. 5 Fic. 6 
Case 2, before operation, showing loss Case 2, after operation, showing 
of extension of the ring and little slight extensor lag in the ring and 
fingers. little fingers. 


abundant supply of tendons which can be sacrificed to serve as whole tendon grafts. But at 
least it is shown that such part-tendon grafts can succeed. 

In conclusion I would like to express my gratitude to Sir Reginald Watson-Jones, under 
whose care these patients were admitted when I operated upon them, and for his encourage- 
ment to publish this account. 
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RECURRENT POSTERIOR DISLOCATION OF THE SHOULDER JOINT 
F. R. ZApDIK, SHEFFIELD, ENGLAND 


From the Orthopaedic Department of the Sheffield Royal Infirmary 


Recurrent posterior dislocation of the shoulder joint is unusual. Bankart (1938) reported 

one case and Watson-Jones (1943) two cases. Rowe and Yee (1944) reported two cases with 
defects in the posterior capsule immediately distal to the labrum, but with no detachment 
of the labrum itself. Hindenach (1947) described a case in which the posterior part of the 
capsule was very lax; there was no detachment of the labrum. The conditioh is so rare as 
to justify the report of a case in which a capsular defect was easily demonstrated and the 
mechanism of injury was clear.. 
L. A. B., aged 34 years, was admitted to the Royal Infirmary, Sheffield, under the care of 
Mr F. W. Holdsworth, on March 22, 1948. He complained that the right shoulder repeatedly 
“went out of joint.”” In 1933 he was in the Army, and being an enthusiastic boxer he was 
sparring with the light-weight champion of Great Britain. In this unequal contest he retreated 
until his back was against the wall-bars, whereupon the champion delivered a heavy blow 
to the front of his right shoulder, knocking the head of the humerus directly back from the 
glenoid fossa of the fixed scapula. The dislocation was reduced under anaesthesia. After 
this injury the joint redislocated on many occasions. Displacement always occurred when 
the limb was directed forwards. The patient learned to reduce the dislocation himself. 
Operations were performed in 1934 and 1936, but neither prevented redislocation. From the 
position of the scars it seems probable that the operations were a Henderson sling and a 
Clairmont muscle transplant. 


Clinical examination—There were three scars in the region of the right shoulder—two 
five-inch vertical scars in the line of the anterior and posterior borders of the deltoid muscle 
and a three-inch curved scar directed outwards from the tip of the acromion process. There 
was also a longitudinal scar on the lateral surface of the right thigh. The patient could 
dislocate and reduce the joint. If he flexed the limb to the horizontal position, and jerked 
it backwards in its long axis, the head of the humerus displaced below the spine of the scapula. 
The limb was fixed rigidly in this position of 90 degrees flexion until the patient jerked it 
forwards and thus reduced the dislocation. Radiographs in the reduced position showed no 
abnormality of the glenoid or humeral head; in the dislocated position there was backward 
displacement of the head in relation to glenoid. 


Operation—On March 24, 1948, through a five-inch “ sabre-cut ” incision centred over the 
tip of the acromion process, the central half of the deltoid muscle was divided half an inch 
from the clavicle, acromion process, and spine of the scapula. The muscle was turned down 
in order to expose the supraspinatus, infraspinatus, and teres minor tendons which were 
divided at right angles, three-quarters of an inch from their insertions. The capsule was 
divided in the same line for one and a half inches. On retracting the flap of capsule backwards, 
and the head of the humerus forwards, the lesion was at once apparent (Fig. 1). About one- 
third of the circumference of the labrum was detached from the posterior part of the glenoid 
margin. There was abnormal laxity of the posterior part of the capsule of the joint. The gap 
between labrum and glenoid measured not more than a quarter of an inch. The head of the 
humerus showed no defect. After dissecting the capsule from the supraspinatus, repair was 
effected by reattaching the labrum with three stout catgut sutures to the periosteum in the 
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region of the glenoid fossa. The capsule was then plicated behind the labrum. The capsule, 
and the tendinous cuff of the supraspinatus, infraspinatus, and teres minor muscles were 
sutured. The deltoid muscle was reattached and the skin was sutured. The limb was 
bandaged to the side. Progress after operation was uneventful. 
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I am indebted to Mr F. W. Holdsworth, F.R.C.S., for permission to publish this case. The figure was 
drawn by Mr A. S. Foster. 
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FROM AN ATLAS OF GENERAL AFFECTIONS OF THE SKELETON 


3. MELORHEOSTOSIS 


Synonyms—Leéri type of osteopetrosis 
Osteosi eburnizzante monomelica (Putti) 


H. A. THoMAS FAIRBANK, LONDON, ENGLAND 


Melorheostosis is a very rare condition in which certain bones, or parts of bones, are 
petrosed. It displays striking differences from generalised osteopetrosis or ‘‘ marble bones.” 
Briefly the distinguishing features are: 1) the changes, in typical cases, are confined to the 
bones of one limb; 2) the outline of an affected bone is, sooner or later, distorted; 3) there 
is often pain, occasionally severe, sometimes unbearable; 4) there is limitatién of movement 
in the joints formed by the affected bones. None of these features is invariably present, and 
each demands further consideration. 

Léri and Joanny (1922) published the first case in which an arm was affected, and 
suggested the descriptive title melorheostosis which is now widely adopted, the distribution 
of dense areas suggesting to them the flow of candle-grease down the limb. In 1927, Putti 
described two cases, both with a lower limb affected, under the other descriptive title “‘osteosi 
eburnizzante monomelica.’’ More than forty other cases have been reported under various 
titles, some of which I regard as erroneous. In this country only four unquestionable cases 
of melorheostosis have been reported (Wakeley 1931, Boggon 1938, Franklin and Matheson 
1942, Le Vay 1946). 

Hereditary and familial influences play no part in this affection. 

Sex—The condition may be observed in both sexes, males being affected rather more commonly 
than females. 

Age—lIn reported cases the ages varied from five to fifty-four years. If one case is included, 
in which half the pelvis and the whole of the corresponding femur were affected, the upper 
age limit is seventy-one years (Rendu and Gay 1929). Three-quarters of the forty-seven 
cases studied were under thirty-six years of age. It probably begins in childhood in all cases. 
There is, however, strong presumptive evidence that at least occasionally it begins in foetal 
life. In three cases deformity of a digit was noticed at birth and this was later shown to be 
the result of typical hyperostotic changes in certain bones of the hand (Junghagen 1930, 
Léri, Loiseleur, and Liévre 1930, Widman and Stecher 1935). 

Etiology—The cause is entirely unknown. Ischaemia secondary to local disturbance of the 
sympathetic system was suggested by Putti, but the theory which rightly has received 
greatest support is that it is a developmental error, the result of ‘embryonic metameric 
disturbance ’’ (Zimmer 1927). 

Distribution of the petrosis—The arm is affected less often than the leg, which was involved 
in three-fifths of thirty-nine monomelic cases. The two lower limbs are equally susceptible, 
but the right arm is more often affected than the left. Typically the changes are confined 
to one limb, but search of the literature has revealed seven cases in which more than one 
limb was the seat of changes strongly suggestive of melorheostosis (though at the time of 
publication this was regarded as the diagnosis in only four). One of these is certainly atypical 
and must be regarded as questionable (Hall 1940). The recgrds of an eighth case, as yet 
unpublished, with both legs and one arm affected, have been ex...._.ed by courtesy of Dr W. 
Mackenzie. In the seven reported cases, both legs were affected in four, both arms in one, 
the right arm and leg in one, and all four limbs.in one. In the last case it is difficult to avoid 
the conclusion that changes typical of both melorheostosis and osteopoikilosis were present, 
though it was reported only under the title of osteopoikilosis (Nichols and Shiflett 1934). 
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Symptoms and signs—Pain is the most frequent symptom. It is complained of at some 
time in half the cases. The older the patient the more likely is pain to be a feature. The 
earliest age at which pain was reported was eight years (Putti 1927). The pain is usually 
dull and aching in character: sometimes it is felt only on exertion: seldom is it severe. 
Limitation of movement of one or more joints of the affected limb is found in nearly half the 
cases and is more likely to occur late than early. It is due to the excessive formation of 
dense bone in the immediate neighbourhood of a joint, and to the deposition of bone in soft 
tissues, rather than to actual distortion of the articular surfaces. There may be swelling of 
the limb, oedema, and induration. Erythema of skin over the affected parts of a hand has 
been reported. Nodular induration of the tissues may be present and, occasionally, irregular 
thickening of a bone may be felt easily, particularly when the phalanges are affected. 
Progressive wasting of the limb may occur. Diminished sensibility and tingling have been 
noted, but only in two or three cases. In one, there was tenderness of the tibia (Nichols and 
Shiflett 1934). 

Shortening of the limb has been a feature in some cases (two upper, nine lower limbs), while 
less frequently the affected limb has been Jonger than its fellow (one upper, three lower limbs). 
Deformities due to bone thickening, coupled with limited movement of one or more digits of 
the hand, is not uncommon when the upper limb is involved (seven of sixteen upper limb 
cases). Pes valgus, genu valgum, curvature of a bone, and enlargement of a knee, have all 
been reported as being responsible for discovery of the condition of the bone. 

Other initial signs and symptoms which called attention to the affected limb were pain, 
scleroderma, and stiffness. Though in most cases the first complaint is made before growth 
has ceased, the onset of symptoms may be delayed considerably in spite of advanced changes 
in the affected bones. There is no undue fragility of the petrosed bones. 


Complications—Scleroderma, with fibrosis and thickening of muscles and other soft tissues, 
may be responsible occasionally for stiffness. These fibrotic complications, which may precede 
the bone changes, have sometimes been reported in association with melorheostosis, the 
soft tissue changes corresponding more or less to the distribution of the bone changes 
(Gillespie and Siegling 1938, Dillehunt and Chuinard 1936, Clémont and Combes-Hamelle 
1942). 

Blood examination reveals nothing of importance. High phosphatase, as in Franklin and 
Matheson’s case, is of no significance. 


Radiographic appearances—In well-marked cases radiographs show that some parts, 
and less commonly the whole, of certain bones throughout the length of the limb have the 
dense, structureless appearance of “marble bones.’’ At first glance the “ flow”’ of dense 
streaks and blotches—a flow which may be limited to part of a limb, and may be interrupted 
or continuous—seems to follow the distribution of a main vessel or nerve, even to the finger 
tips; but this does not bear more close investigation. It is common to see one side of a long 
bone escape, either for part or all its length, while the other side is dense and thickened. In 
the forearm and leg respectively it is quite typical to find that one bone is affected while the 
other is normal. Only very seldom is the flow limited to a single bone. The scapula, or the 
half pelvis, corresponding to the affected limb usually shows dense patches and spots. 
Sclerosed bone may be endosteal or cortical, but it is usually present in both situations in 
a long bone. The later a case is examined the more likely is it that there will be cortical 
distortion. With few exceptions, dense patches in the carpus and tarsus are entirely endosteal. 
Cortical thickening and distortion of outline of the affected bones seem to be more common 
features in the arm than in the leg. In some cases density in a long bone ends above or below 
in streaks, not unlike those seen in diffuse fibrosis of bone, and these streaks may extend 
into the adjacent epiphysis. In the epiphyses and short bones the dense areas usually take 
the form of splashes, streaks or dots. It is quite common, however, and by some it is regarded 
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as typical, for the region of a joint to be skipped: the earlier the case, the more likely is this 
to be so. As already stated, the bones are sometimes affected close up to a joint, the movement 
of which may be restricted. 

Curvature, either apparent or real, may be present when one side of a bone is markedly 

distorted by extensive petrosis. Deposits of bone in soft tissues have been seen in the regions 
of the hip, knee, shoulder, ankle, and foot. Decalcification of bone in the neighbourhood of 
dense areas has been noted, and occasionally cyst-like cavities have been seen near, or even 
in, a dense patch: sometimes these changes are more apparent than real. Though the density 
varies in intensity in different cases, or in different bones of a case, it is usually uniform 
and smooth. 
The skull, spine, and ribs almost invariably escape, but all were affected in Franklin and 
Matheson’s unquestionable case in which the right arm and leg were both the seat of typical 
changes, and which was remarkable in that the right half of the mandible was grossly 
thickened and very dense. No other case with involvement of the jaw has been reported. 
The skull was also affected in two patients reported by Hall (1940), one an atypical case 
affecting both upper limbs, and the other a case which must, I think, be regarded as question- 
able. The fourth rib was dense in an arm case of limited distribution (Weil and Weissman- 
Netter 1932); the sixth rib was involved in Dr Mackenzie’s case. The sacrum was affected 
on one side in a case in which both legs showed extensive changes (Baker and Jones 1941), 
and in the later films of Wakeley’s case, in which both legs were also affected. The patella 
was affected in at least five cases, and the clavicle only in one. 


Progress—Probably in most cases the bone changes are progressive: in some this has been 
proved, as for example in Léri and Joanny’s original case which was observed over a period 
of seven years. Wakeley’s case, reported as one of ‘‘ marble bones,”’ but which I think should 
be classified as melorheostosis, was re-examined after thirteen years and extension of the 
lesions had unquestionably occurred. On the other hand the lesions are not invariably 
progressive: a boy aged five years with a leg affected was re-examined at the age of twelve 
years and no change was reported (Kibby 1941). Extension of lesions already present seems 
to be more common than the appearance of fresh areas of density, although the latter 
may certainly occur. 


Pathology— Histological reports available in nine cases, some of which are conflicting and 
not very helpful, indicate that dense areas are the seat of sclerosis, with compact over- 
crowding of lamellae arranged in a bizarre manner: there is an interlacing pattern of immature 
and adult bone. Concentric perivascular ossification is sometimes mentioned, and in two 
cases—but only in two—there was definite fibrosis of the marrow. 


Diagnosis in a typical case is easy. In generalised osteopetrosis every bone is affected to 
some extent, and the distribution of the density in individual bones differs markedly from 
that seen in melorheostosis. From osteopoikilosis the differentiation is also easy, provided 
that the whole radiographic evidence is considered and that undue attention is not paid to 
the appearance of one or two epiphyses. Osteopoikilosis is a general affection of the skeleton 
and it is not confined to one limb as melorheostosis usually is; moreover it is never associated 
with opacities in the soft tissues. 

Multiple diffuse fibrosis of bone (polyostotic fibrous dysplasia), and Albright’s syndrome, 
may give in an individual bone an appearance suggestive of melorheostosis, the fibrotic 
portion of the bone being unusually dense, not cystic, and having an abrupt outline. But in 
multiple diffuse fibrosis and Albright’s syndrome the epiphyses, carpus, and tarsus are not 
affected, and the dense areas are not so dense and lacking in structure as in melorheostosis. 
In cases of fibrosis, one or more metacarpals or metatarsals are not uncommonly involved, 
but they show general enlargement of the shafts which tend to be of uniform density, with 
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minimal indication of a cortex; while in melorheostosis the change is that of an asymmetrical 
or local enlargement, with distortion of the surface by intensely sclerotic bone. 

No difficulty should be experienced in distinguishing the osteopetrosis of melorheostosis 
from inflammatory sclerosis. 

Difference of opinion as to the classification of individual cases is bound to occur some- 
times, as it has done not infrequently in the past. 





I wish to express my thanks to surgeons in charge of the four British cases who kindly furnished me 
with radiographic and other details. 
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CASE 21—MELORHEOSTOSIS OF ONE ARM 


(Fig. 66.) Woman, aged thirty-nine years. Complained 
of pain in the left arm for three years. Deformity of the 
middle finger present for nearly thirty years. Limitation 





of movement, to varving degree, of all joints of the limb. 
Patient kept under observation for seven years; changes 
found to be progressive. (Case published by Léri and 
Joanny 1922, and Léri and Liévre 1928.) 





Fic. 66 
Fig. 66. Case 21. Diagrammatic reconstruction of published 

films to show distribution of the petrosed bone. Note the involvement of part of several bones and 
the distortion of their surfaces. The affection of both bones of the forearm is unusual. 
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CASE 22—MELORHEOSTOSIS OF ONE ARM 

(Figs. 67 and 68.) Adult male. Always had swelling on the dorsum of the right hand. Com- 
plained of stiffness of the middle finger. Some limitation of movement of the elbow, wrist, 
and affected fingers. Palpable nodules on the phalanges. (Case published by Junghagen 1930.) 








Fic. 67 


Case 22. Drawings of the published films showing distribution of the “ flow.”’ 
Note the curious shape of dense bone in the lower end of the radius; and the 
single dot, similar to those seen in osteopoikilosis, in the lower end of the ulna. 





Fic. 68 


Case 22. Microscopic section of a fragment of the olecranon, showing pattern of the 
sclerosed bone. 
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CASE 23—MELORHEOSTOSIS AFFECTING ONE LOWER LIMB 


(Figs. 69-73.) Male aged thirty years. Complained of ulcers of the right leg and of pain in 
the right ankle. When aged twelve years sustained a fracture of the right foot. Served in 
the Police Force for the past ten years. Eighteen months ago noticed swelling on outer side 
of the right ankle with aching pain in the joint. Swelling increased for a year and then 
remained stationary. Has had more pain recently. Ulcers on the right leg formed a few 
weeks before examination. Several painless subcutaneous nodules felt in the right leg and 
thigh. Radiographs show typical melorheostosis of the right leg, affecting to a varying 
extent the pelvis, outer femoral condyle, fibula, astragalus, os calcis, cuboid, outer cuneiform, 
three outer metatarsals and corresponding phalanges. Wassermann and Kahn reactions 
both positive. After antisyphilitic treatment the gummatous ulcers healed rapidly, but 
there was no change in the bone condition. (Report of the case by Boggon in 1938 included 
no radiographs.) 

Eight years later the patient reported that the right ankle ached occasionally in wet 
weather and after a heavy day’s work. He was still in the police force. Radiographs showed 
slight increase of dense bone over the outer side of fibula above the lateral malleolus, in one 
metatarsal and in the os calcis and cuboid. The calcaneo-cuboid joint was completely obscured. 
A small opacity, seen in an earlier film in the soft tissues near the lesser trochanter, had 
increased in size. Several other opacities, irregular in shape and fragmented, had appeared 
in the popliteal region. The opacities behind the ankle joint, visible when he was first 
examined, had become more consolidated. (By courtesy of Mr R. H. Boggon and the kind 
help of Dr W. Arklay Steel.) 


R 





+ Fic. 69 


Case 23. Pelvis (1938) showing dense bone in and on the surface of the right ischium 
and pubis. 
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Fic. 70 


Case 23. Right knee (1947) showing dense bone in the lower end 

of the femur, one spot in the tibia, and a dense area in the fibula 

which ext ends into the head of the bone. Note opacities in the 
soft tissues behind the joint. 


A 








Fic. 71 





Fic. 72a Fic. 72B 


Case 23. Fig. 71 (print reversed) shows the right foot in 1938. There were irregular dense 
areas in the astragalus, os calcis, cuboid outer metatarsals, and phalanges. Note the distortion 
of outline of the cuboid and fifth metatarsal, and the multiple opacities in soft tissues behind 
the astragalus. Fig. 72 shows the same foot in 1947; there is extension of dense bone formation; 
the calcaneo-cuboid joint is no longer visible. Note consolidation of opacities behind ankle. 
Antero-posterior view shows distribution of petrosed bone in metatarsals and phalanges. 
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Fic. 73 


Case 23. (1938.) Right and left legs, showing marked changes in the right fibula with much 
subperiosteal hyperostosis. The right tibia is normal, except for a small area in the lower third. 
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CASE 24—MELORHEOSTOSIS— Unusual case affecting both lower limbs 





(Figs. 74-78.) Male aged twenty years. No symptoms referable to the abnormal bones. 
Condition discovered at the age of eight years when he was examined for limp due to flat foot. 
No other case in the family. Reported by Wakeley (1931) as a case of ‘‘ marble bones,’’ and 
by the author (1939) as one of melorheostosis. Served in the Royal Air Force. Admitted to 
hospital for injury, re-examined and further radiographs taken in 1944. Lesions in the bones 
of both legs have definitely progressed. The change of diagnosis to melorheostosis seems to 
be justified. (By courtesy of Sir Reginald Watson- Jones.) 





Fic. 74 


Case 24. Pelvis and upper femora in 1944. Note involvement of the femoral heads which were unaffected 
in 1931. Both femoral shafts now show thickening on the outer sides. Dense areas in the pelvis have 
extended and they now involve the sacrum on the right side. Note the decalcified areas in the pelvis 
and in the greater trochanters. 
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Fic. 76 
Case 24. Left lower limb in 1944. Fig. 75 shows distortion of the surface of the left femur 


which was not present in 1931, and a streaky arrangement of dense bone towards the lower end. 
The only lesions in the left leg (Fig. 76) are two dense spots in the outer malleolus. 
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Fic. 77 





Fic. 78 


Case 24. Right lower limb in 1944. Fig. 77 shows changes in the fibula, the tibia 
being normal. The right knee (Fig. 78) shows irregular dense areas in the 
outer condyle, outer tibial tuberosity and head of the fibula. 
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4. OSTEOPOIKILOSIS 
Synonym—Osteopathia Condensans Disseminata 


This is an unusual affection of the skeleton characterised by multiple dense spots in 
many bones. It was first described by Stieda (1905) but is usually ascribed to Albers- 
Schénberg who published a more typical case in 1915. The title now commonly used is 
derived from the word l’osteopoécilie, suggested by Ledoux-Lebard et al. in 1916. The longer 
alternative name—osteopathia condensans disseminata—we owe to Wachtel (1921). 
Hereditary and familial influences are frequently in evidence. It has been observed in three 
generations (Busch 1937, Hinson 1939). 

Sex—Males are affected more than twice as commonly as females. 

Age—lIt has been found at all ages from foetal life to over sixty years. By some it is thought 
always to be congenital. Most of the spots, however, are seen in parts of the bones which are 
certainly not ossified until after birth. 

The cause is entirely unknown. The affection gives rise to no symptoms and it is always 
discovered by chance. 

Blood examination reveals nothing of importance. 





Radiographic appearances and distribution—The dense spots are circular, ovoid, or 
lanceolate, the long axis of each being parallel to the long axis of the affected bone. They 
vary in size between two and ten millimetres. As a rule they are of uniform density but 
they may have relatively clear centres. They occur particularly in the epiphyses and adjacent 
parts of the metaphyses, and are plentiful in the short bones of the carpus and tarsus. They 
vary in number; in most cases they are numerous and are found in every bone with the 
exception of the skull, ribs, and vertebrae. Even in these bones one or two spots have been 
seen, the skull being the most unusual site of all. The pituitary fossa is often small and largely 
covered in by the posterior clinoid processes. The lower jaw is an unusual site for a spot. 
When present in the spine they are usually in the accessory processes, but they have been 
observed in a vertebral body. In the pelvis they are common and numerous. In the ilium 
they are usually congregated near the acetabulum, the sacro-iliac joint, and the crest, leaving 
the central part of the bone clear. 

The spots are in cancellous bone and as a rule they are entirely free from the cortex 
which is never distorted in any way. Sometimes a spot of dense bone is prolonged into a short 
streak, in the axis of the bone, especially when it is situated some distance from an epiphyseal 
line where the metaphysis of a major long bone is passing into the shaft. In the shaft itself 
spots are seldom seen. These streaks are much shorter, more irregular, and more fluffy in 
outline than the larger strands of dense bone which are seen in melorheostosis and in some 
cases of diffuse fibrosis of bone. When the spots are numerous and crowded together, as for 
example in an epiphysis, the relatively large and irregular dense area thus formed gives the 
impression of a conglomeration of spots; the apparent fusion is probably due more to overlap 
of shadows than to actual coalescence. 

In the clavicle spots are uncommon, the outer extremity being the most frequent site. 
In the scapula the acromion is the usual site. In the metacarpals, metatarsals, and phalanges 
spots may often be seen in the centre of the shafts as well as in the epiphyses. 
Progress—Cases have been observed over a number of years with no apparent change in 
the radiographic appearances. In general this seems to be true of patients in whom growth 
has ceased. Holly (1936), however, claims to have seen spots fuse, others disappear, and new 
spots develop, especially in children. New spots must appear during growth of a bone to 
give the appearance seen in adult life. 
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Complications—Several cases have been reported in which the condition has been associated 
with dermatofibrosis lenticularis disseminata. (Buschke and Ollendorff 1928, Windholz 
1932, 1933, Svab 1932, Busch 1937, Lindborn 1942.) 

Pathology—On microscopic examination the spots are found to consist of numerous, 
regularly arranged trabeculae of varying thickness, some being thicker than normal, and 
lying for the most part in the axis of the bone. The general appearance suggests dense 
spongiosa rather than cortical bone (Schmorl 1931). At the periphery they merge into 
surrounding cancellous bone. There is nothing to suggest that the spots are endochondral in 
origin, and they have no connection with epiphyseal cartilage. Occasionally a trabecula is 
formed around a blood-vessel. There is no sign of fibrosis of the marrow (Schmorl 1931). 
Diagnosis—In melorheostosis similar spots in the epiphyses, carpus, and tarsus, form a 
minor feature, but they are more irregular in shape and size and are better described as 
blotches or splashes than conglomerations of spots. The dense “‘ flow ’”’ 
dense bone in the shafts of long bones determines the diagnosis. In melorheostosis the greater 
part of a short bone may be occupied by a single patch of dense bone, while in this condition 
dense spots may be seen in the soft tissues, a condition never found in osteopoikilosis. Cases 


or broad bands of 


have been published under one or other of the two titles at the head of this chapter which we 
would prefer to classify as melorheostosis, and vice versa. In one case (Nichols and Shiflett 
1934) the two conditions really did seem to be associated. 

Dense spots occur in the cartilage masses of metaphyses in dyschondroplasia, usually 
when growth is approaching completion in adolescence. Otherwise, radiographs in the two 
conditions have little in common. For instance in osteopoikilosis the epiphyses are peppered 
with spots, whereas in dyschondroplasia, though an epiphysis may be mottled, this is never 
seen without change in the adjacent metaphysis which makes the diagnosis clear. I can see 
no sufficient reason for regarding the changes characteristic of these two affections, and the 
marked striation seen in the case published by Voorhoeve (1924), as fundamentally the same, 
although this was suggested by that author. In 1942 Lindborn reported two cases under the 
title of striated osteopoikilosis (Voorhoeve). These cases, a brother and sister, are exceptional 
in many ways and are neither quite like Voorhoeve’s case nor like osteopoikilosis. He believed 
that the disseminated dermatofibrosis which was present in these two children strengthened 
the concept that the striation is related to osteopoikilosis. 


I am much indebted to General J. W. West for supplying me with details of two cases under his care. 
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CASE 25—OSTEOPOIKILOSIS 


(Figs. 79 and 80.) Male aged twenty-one years. Condition of the bones, found by chance, 
when an injury of the knee joint was investigated. It is a well-marked case with numerous 
spots in most bones. (Under Maj.-Gen. J. W. West.) 





Fic. 79 


Case 25. Wrists and hands showing typical dense spots, thickly distributed 

in the lower epiphyses of the radius and ulna, and in the carpal bones. Note 

that the spots are seen also at both ends of the metacarpals, and not only in 
the old epiphyses. 





Fic. 80 


Case 25. Pelvis and upper femora, showing spots distributed freely in all bones including the sacrum. 
: J g 


Note that the greater part of both ilia is free from spots. 
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Hugh Owen Thomas 


Hugh Owen Thomas was born at Bodedern, Anglesey, on August 23, 1834. He was 
descended from a well-known family of bonesetters, who for three generations had practised 
their art in North Wales. They derived from Evan Thomas of Maes, of Spanish descent, 
who died in 1814 at the age of seventy-nine years. A tablet to his memory was placed in 
Llanfairynghornwy Church, Anglesey, by Viscount Bulkeley, in which tribute was paid to 
the esteem in which he was held as a great bonesetter. Evan Thomas, the father of Hugh 
Owen Thomas, left Wales and settled in Liverpool at 72 Great Crosshall Street. He acquired 
an extensive practice in the treatment of fractures and bone and joint diseases. He held 
conservative views and differed from other bonesetters in that he never attempted to 
manipulate joints except to reduce dislocations by slow traction. In the setting of fractures 
he used a pulley, and insisted that a broken bone should have its proper length restored 
and the fragments brought into good alignment. Well-padded wooden splints were used for 
protection. Long continued rest was the principle he adopted in the treatment of chronic 
joint disease and in this way many a limb escaped amputation. 

His success, however, was not altogether congenial to qualified practitioners and, not- 
withstanding that the treatment of fractures was a fertile field for failure, no matter who 
engaged in it and no matter how painstaking he might be, he had to suffer much criticism 
and opposition. But he was fully alive to the advantages of medical training, and sent all 
his five sons to a medical school—surely a unique occurrence for one family. Each of them 
qualified to practise medicine. The eldest and the youngest, Hugh Owen and John Lewis, 
became widely known, one as a pioneer of orthopaedic surgery and the other as a leader 
in gynaecology. 

H. O. Thomas was a small, thin, and nervous boy. Because of indifferent health he was 
sent to live with his grandparents at Rhos Colyn, where he went to school until the age of 
thirteen years. His headmaster took a particular interest in him. During this time he 
sustained an injury, the effects of which were life-long. A boy threw a stone which struck 
him under the left eye. The resulting scar caused a painful ectropion. In later years he 
always wore a seaman’s cap with the peak tilted down over the injured eye in order to protect 
it from cold winds and to screen the disfigurement. From Rhos Colyn he went on to the 
College at New Brighton where he remained until the age of seventeen, when he became 
apprenticed for four years to his maternal uncle, Dr Owen Roberts of St Asaph, who was 
surgeon to the Workhouse Infirmary. In 1855 Thomas enrolled as a student at the University 
of Edinburgh at a time when Syme, Simpson, and Goodsir were at the height of their fame. 
Lister and Turner, newly arrived from London, were beginning their great careers in Scotland. 
After two winter sessions he transferred to University College, London, where he spent a 
third session. In 1857, when twenty-three years of age, he qualified as a Member, of the Royal 
College of Surgeons and then went to study the work of French surgeons in the hospitals of 
Paris. He admired the ingenuity and craftsmanship of the surgical instrument-makers and 
brought home ophthalmic knives on which he subsequently modelled his tenotomes. He 
joined his father in the practice at Great Crosshall Street, bringing to it a critical mind based 
on knowledge acquired at great medical schools. He could not help making suggestions 
about treatment, but he was not as tactful as he might have been. His father resented changes 
in the traditional procedure and at the end of a year the partnership ceased. 

Hugh Owen Thomas started practice on his own at 24 Hardy Street in 1859 and became 
medical officer to several labour organisations and societies. His reputation grew rapidly 
and the number of his patients so increased that he had to seek greater accommodation. He 
found it at 11 Nelson Street, to which he moved in 1866. Soon, even this house had to be 
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enlarged by the building of an extension of two waiting-rooms, four consulting-rooms, a 
surgery, and a workshop. The house in Hardy Street was converted into a private hospital 
of eight beds with a trained nurse in charge. He staffed the workshop with a smith and a 
leather-worker who were fully occupied in making splints and appliances of his design. Such 
was the establishment of Hugh Owen Thomas eighty years ago. What other physician or 
surgeon in Britain thought it essential to have a private hospital and an elaborately equipped 
workshop whereby to treat his patients and work out his ideas? 

It mattered little that he never occupied a resident hospital appointment, or that he 
was ostensibly in general practice. Three factors accounted for his unique emergence as a 
surgeon of extraordinary type. First was his ancestral background: he had inherited an 
unorthodox therapeutic of which he was to be the interpreter. Secondly, the field of his 
labours was eminently suitable for the application and wide extension of that therapeutic. 
Lastly, he was fortunate in the timely teaching of John Hilton’s ‘“‘ Rest and Pain ”’ which 
fitted his own conception of the way of cure for bone or joint afflicted with disease or injury. 


mn | 








Fic. 1 


11 Nelson Street. On the extreme right is the surgery door with an engraved stone 
above it marked ‘‘H. O. T. Surgery. 1866.’’ (Reproduced from Frederick Watson’s 
“Hugh Owen Thomas ”’ by courtesy of the Oxford University Press.) 


Like Hunter he had respect for the inherent power of repair possessed by living organisms. 
To foster this property of tissues he avoided, as he put it, “‘ a hankering to interfere, which 
thwarts the inherent tendency to recovery.” In the treatment of tuberculous joints he believed 
that the one essential was enforced, uninterrupted, and prolonged rest. He complained that 
surgeons did not know the meaning of rest, or if they did they were unable to secure it, with 
the result that many limbs were amputated. 

Although for many years he had achieved remarkable results in the treatment of chronic 
joint diseases his methods were not known until, at the instigation of Rushton Parker, he 
published in 1875 ‘his first book entitled ‘‘ Diseases of the Hip, Knee, and Ankle Joints.” In 
this work the now famous hip and knee splints were described for the first time. He had 
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tried his methods, and carefully checked his results, on more than a thousand patients before 
proclaiming the principles of his treatment. This publication revealed him as an original 
thinker in surgery. His appliances were the outcome of much probing of the problems of 
disease and deformity and of the laws which governed restoration of function. After many 
trials he simplified the construction of his splints to a single design so that they would “‘ enable 
any surgeon to treat his cases at home, with no more mechanical assistance than can be 
rendered by the village blacksmith and saddler.” But it is a great error to believe that Thomas 
was no more than an inventor of splints; indeed he protested against such an estimate of his 
work. He wrote on fractures and dislocations. By means of fixed traction and the bed 
caliper splint he achieved in workmen’s dwellings such results in the treatment of fractures 
as were probably unequalled by any other practitioner. No surgeon in England handled so 
many fractures in one year or devoted such meticulous care to their management. In those 
days, the fracture was the Cinderella of surgical practice. Rest and alignment were his 
watchwords. Both were secured by his splints in a day when no X-rays were available. 





Fic, 2 


1] Nelson Street after the Liverpool air-raid of May 3, 1941. Only the surgery 
door, with the inscription above, escaped complete destruction. 
(By courtesy of the Editor of the Liverpool Post and Echo.) 


In the treatment of infantile paralysis he again insisted on rest, coupled with relaxation 
of the paralysed muscles. An example of this principle was the cock-up splint he developed 
for drop-wrist. He introduced many other devices such as the wrench, the cuff and collar 
sling, the practice of damming and percussing for ununited fractures, and the clinical test 
for flexion deformity of the ankylosed hip. Once embarked as a writer he issued a series of 
‘Contributions to Medicine and Surgery ”’ which appeared at intervals throughout the rest 
of his life. All his teaching is embodied in these works but unfortunately they were not well 
produced; he chose an unknown publisher; they appeared in paper covers; they did not find 
a ready sale; and his teaching was much less diffused than it should have been. Furthermore 
he ploughed a lonely furrow and had few professional contacts in Liverpool. There were 
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discerning surgeons who valued his work—Edmund Owen, Ericksen, Thomas Bryant, and 
in America—Gibney, and Ridlon who travelled to England to see his work and was amazed 
at what he saw. 

Thomas was invited to scientific meetings to disclose his teaching but he could not be 
induced to leave his practice. For thirty years he took no holiday. His teaching, however, 
was preserved. In 1864 he married Elizabeth, the daughter of Robert Jones of Rhyl, and was 
completely happy. They had no children and in 1873 they offered their young nephew, 
Robert, a home in Liverpool in order that he might study medicine. Uncle and nephew 
became deeply attached and the younger man imbibed all that Thomas could teach. In later 
years the disciple became the zealous apostle of Thomas and at last the profession throughout 
the world became acquainted with his doctrine. Thomas, over-worked, died at the age of 
fifty-seven on January 6, 1891. The manifestation of grief in Liverpool was astonishing. It 
was a testimony to “his personal care in the service of his patients.’”” No other pioneer 
contributed so much in establishing the fundamental prinicples of orthopaedic surgery. 

ARTHUR ROCYN JONES 
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PIONEERS OF OSTEOGENY 
ROBERT NESBITT 


JESSIE Dosson, LoNpoN, ENGLAND 


Recorder, Royal College of Surgeons of England 


Robert Nesbitt, the son of John Nesbitt, a dissenting minister, was born in London, 
possibly in the year 1700. On September 1, 1718, he began studies as a medical student in 
the University of Leyden, and attended the lectures of Boerhaave and the elder Albinus. 














He corresponded with Albinus for several years after his return to London (see W. R. Le 
Fanu, in “ Janus,’”’ 1932). Ten of these letters are in the library of the Royal College of 
Surgeons of England. He graduated M.D. at Leyden on April 25, 1721, with the thesis “‘ De 
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partu difficili,”’ and in the same year took up residence at his parents’ house in Aldersgate 
Street, London, practising as a physician. On April 22, 1725, he was admitted as a Fellow 
of the Royal Society and the next year, on June 25, 1726, was made a Licentiate of the 
Royal College of Physicians. Two years later he graduated M.D. at Cambridge. He was 
made a Fellow of the Royal College of Physicians on September 30, 1729, and Censor in 
1733, 1738, 1742, and 1745. On March 23, 1741, he was appointed Lumleian Lecturer for 
five years; he was also a Fellow of the Antiquary Society. He married Miss Deborah Wilkes, 
whose sister Martha was the wife of James Douglas the anatomist and ‘‘ man-midwife,”’ the 
aunt of John Wilkes the politician. Nesbitt died in London on May 27, 1761. His valuable 
collection of books, 1629 in all, was sold by auction on July 29, and it is of interest to note 
that a copy of Vesalius’s ‘“‘De humani corporis 

; fabrica ’’ (1543) was sold for five shillings, a Celsus 
. A (1528) for five shillings and sixpence, and “Les 
| fa A ) Q G v uw Oeuvres d’Ambroise Paré’”’ for two shillings. The 
- & oy. wae copyright of his own book, “‘ Human Osteogeny,” was 


V. YX k e 
epee Lene bought by Dr Brisbane for £2, 6s. The sale catalogue 
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Fic. 2 very different from what I had ever seen in any 

: anatomical museum, except that very curious one 
Front page of the sale catalogue of ‘ 2 eee ce a 
Robert Nesbitt’s library which was of Professor Albinus at Leyden. The work is 
sold in 1761. illustrated by excellent plates, the accuracy of which 


has never been surpassed. 

It is in these lectures that Nesbitt makes first mention of the formation of bone in 
membrane as well as in cartilage, but these new ideas did not find their way into anatomical 
literature for almost a hundred years. Albinus wrote his ‘‘ Icones ossium foetus humani ” 
in 1737 and in this, his description of the growth of the parietal bone is as follows: “‘ A 
principio est cartilago tenuis, et valde mollis, membranae cartilagineae similis; in cujus 
deinde medio os inchoatur, lamella parva, tenuissima, tenera, quae se mox distinguit in fila 
paullo crassiora. In aliis apparuit tanquam si ipsa cartilago in fila talia ossea abiret. Crescunt 
haec fila, efformantque reticulum quoddam. Hoc per ambitum fila sua producit, quibus 
magis magisque prerepens, cartilagem sensim absumit.” Albinus was thus beginning to 
realise that bone might be formed in two ways, but he failed to appreciate the clear-cut 
distinction so accurately described by his former pupil, nor does he anywhere mention 
Nesbitt’s work, so possibly their correspondence had ceased long before 1737. ‘‘ Human 
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Osteogeny ”’ was translated into German in 1753 by Johann Ernst Greding and published at 
Altenburg, but contemporary German standard text-books make no mention of it. Haller, 
however, noted it in his “ Bibliographia anatomica ”’ (1774, Vol. II, p. 286), and remarks of 
Nesbitt that he was “‘ bonus in universum auctor.”’ In French anatomical literature the first 
mention of Nesbitt’s work and of his theories of bone growth is to be found in Hippolyte 
Cloquet’s ‘‘ Traité complet de l’Anatomie de l’Homme” (Tome premier, p. 65), written 
1825-27. Here the title of Nesbitt’s book is given in English, though the date, 1753, is that 
of the German translation. References to it in English anatomical text-books do not appear 
until 1848, in the fifth edition of Jones Quain’s ‘‘ Elements of Anatomy ” (Vol.I, p. cxlviii), 
where the process is described, with the comment . . . ‘‘ and so far his views are quite correct.” 
Quotations from ‘‘ Human Osteogeny ”’ demon- 
strate Nesbitt’s ideas on the growth of bone: ‘‘ The 
bony particles in foetuses begin to be deposited or to 
shoot either between membranes or within cartilages. HUMAN 


Those which shoot between membranes are what form 0 ST EQ G E N Y 


most of the hardest and most solid of foetal bones, cxplesned in 


and appear much sooner than the others, which Two LEcTURES 


compose all epiphyses, and such bones only, whose ve / 
places are supplied for some time by cartilages which Read in the tomical Theatre 
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woe : Fic. 3 
the secrets of nature, Malpighi observes, it has the 


appearance of an exceeding fine irregular piece of 
net-work, the middle of which is much closer and finer 
than the circumference, and is so thin, that without 
the greatest care it cannot be taken from between the membrane, which covers it.” 

With regard to ossification in general, he makes this pronouncement: ‘‘ What has been 


Title page of Robert Nesbitt’s ‘‘ Human 
Osteogeny ”’ published in 1736. 


now observed concerning the different manners of bony productions, and the phaenomena 
which are visible during the progress of ossifications within cartilaginous parts, are as 
sufficient to prove all bony particles to be originally contained and suspended in the blood, o 
a fluid secreted from it, which may be called the ossifying juice, much in the same manner 
as stony and saline particles are very frequently found in some of the most transparent 
spring waters.”’ 

In addition to his clear statement of the two methods of bone formation, Nesbitt gives 
a logical explanation why some bones are formed in cartilage and some in membrane. The 
cartilage protects the bone fibres from any impediment or injury they may receive from 
movement of the foetus or from external pressure. ‘“‘ As for the same purpose nature provides 
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in many parts callus’s after fractures, as well as to fix the ends of some bones together, before 
the bony particles begin to be deposited, because, without such a substance, those particles 
would continually be subject to have their situations varied, not only by the motions of the 
part, but also by the constant pressures arising from the different actions of the circumjacent 
muscles; and consequently their union would be liable to be frequently impeded, and some- 
times entirely prevented.’” Bones formed between membranes, however, have some special 
supporting or protecting function, and must be established early. ‘‘ For we find most of these 
bones, even when their ossifications are far advanced, to be either so exceeding thin, or so 
very small and slender, that a cartilaginous substance of their size could not have much more 
solidity, than the membranes, between which those bones are produced; and while the foetus 


4.29. 





Fig. 18. The bones of the great toe of 
a full grown fetus flit, with part 
of the ligament of the joint at the 
bottom of the firft bone, in which 
are containcd two offa /e/amoidea, 
a. a. 


Fig. 19. The fame bones as fig. 18. of 


a fatus of fix months, with the 


offa Jefamoidea, a. a. 


Fic. 4 





The first accurate description of the sesamoid bones and their growth was given 
by Robert Nesbitt in his lectures on Human Osteogeny. 


is so small, the motions of it cannot be sufficient in any degree to impede the natural progress 
of the ossifications. As for example, we find the clavicles and ribs to be ossified, even when 
they are so small, that it is demonstrable, from the consideration of the use they are designed 
for (which is to keep the thorax always sufficiently dilated, and thereby secure the motions 
of the heart from all manner of impediments and obstructions, they might be liable to from 
the collapsing of the sides of the thorax by pressure) that no other animal substance but bone 
of their size could be sufficient to perform that office.” 

The final paragraph of his first lecture on osteogeny gives a resumé of his conclusions: 
“ Hence, to conclude, you see by a careful and accurate examination of the various appearances 
of nature in the bony parts of foetal and young bodies, in what manner it will always be 
manifest to diligent inquirers, that there is not one single phaenomenon to support the notion 
of bones being nothing but indurated cartilages, or that they are produced only by a trans- 
mutation of a cartilaginous substance. And that there are a sufficient variety of phaenomena 
to afford autoptical demonstrations, that the blood, or a fluid secreted from it, is capable of 
producing bony substances, without first forming cartilaginous ones. It likewise appears, 
that the most material arguments, drawn either from the natural or preternatural effects of 
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ossification, which have been used to support the common hypothesis, may, with much more 
reason, be used to overturn it, and to prove that all bony productions, whether natural or 
preternatural, are caused entirely by the apposition of cretaceous matter, suspended and 
brought in a fluid to the ossifying part, and there deposited.” 

An account of the life and work of Robert Nesbitt would not be complete without 
mention of his original investigations into the mode of growth of sesamoid bones, and the 
final paragraphs of Lecture II of “‘ Human Osteogeny ”’ gives his theory, which all subsequent 
research on this subject has proved correct: “‘ The only parts of a foetal skeleton, which 
remain to be taken notice of, are the ossa sesamoidea, which all the writers, I have met with 
on this subject, have wholly passed over unobserved. The number of them in foetuses are, 
as in adults, very different in different subjects. Those, which are the most constantly found, 
are two in the bottom of the foot, fixt in the ligament of the articulation of the first bone 
of each great toe, with its os metatarsi. In all foetuses, from three months after conception 
to birth, the places of these ossa sesamoidea are always filled with cartilages of nearly the 
same shape those sesamoide bones usually have, when they are arrived at perfect maturity, 
plate vi. Fig. 18 a.a., Fig. 19 a.a. In one subject at birth I found, in each of the sesamoide 
bones of one foot, a very small point of ossification. 

“In like manner those ossa sesamoidea, which are sometimes found at the beginning of 
the musculi gastrocnemii, are to be seen in foetuses. By the descriptions I have now given 
of all the different parts of foetal skeletons, it manifestly appears, that there is not one single 
bone, except the teeth, or one epiphysis in an adult skeleton, which is not to be found in a 
full-grown foetus, or in its place a cartilage of nearly the same shape; consequently the 
account cannot be right, which the ingenious Professor Monro gives of the ossa sesamoidea 
being ‘ nothing else than the ligaments of the articulations, or the first tendons of strong 
muscles, or both, become bony by the violent compression they suffer in the situation they 
are.’ ”’ 

The figures mentioned in the above quotation are reproduced here (Fig. 4) together 
with Nesbitt’s own explanation of them. 


The foregoing account of Nesbitt’s outstanding discovery of the fact that there are two 
distinct methods of osteogeny by no means exhausts the claims of his book to a permanent 
and prominent place in the literature of the subject. In its accurate description of the actual 
stages of the development of the human skeleton, his work as a whole is still unsurpassed. 


voL. 30 B, no. 3, aucust 1948 














ORTHOPAEDIC SURGERY IN THE SIXTEENTH AND SEVENTEENTH CENTURIES 
LUXATIONS OF THE SPINE 
WILLIAM BROCKBANK and D. LL. GRIFFITHS, MANCHESTER, ENGLAND 
From the Medical Library of the University of Manchester 


Surgeons of the sixteenth and seventeenth centuries were greatly impressed by deformity. 
This is apparent in their books, not only from the greater attention they paid to dislocations 
than to fractures, but from the many and varied appliances and methods they developed. 
The main cause of deformity was thought to be “luxation,” and under that heading 
they discussed true dislocations, fracture-dislocations, and many congenital and acquired 
deformities. In the case of the spine, Paré’s great text-book of surgery, published in English 
translation in 1678, is typical. In this book, spinal “ luxation’’ includes chronic kyphoses 
and scolioses, the etiology of which, it must be admitted, is often little more clear to-day 
defluxions.”’ But let Paré speak 


“cc 


than it was when these deformities were attributed to 
for himself: 
‘*OF THE DISLOCATED VERTEBRAE OF THE BACK ’’ 


‘““The rack-bones of the back may be dislocated inwards, outwards, to the right side 
and to the left. We know they are dislocated inwards, when they leave a depressed cavity 
in the spine; outwards, when they make a bunch on the back; and we know they are luxated 
to the right or left side, when as they obliquely bunch forth to this or that side. The vertebrae 
are dislocated by a cause either internal or external, as is common to all other luxations; 
the internal is either the defluxion of humours from the whole body, or any part of them and 
their ligaments; or else a congestion proceeding from the proper and native weakness of these 
parts, or an attraction arising from pain and heat. The external is a fall from high upon some 
hard body, a heavy and bruising blow, much and often stooping, as in Dressers and Lookers 
to Vineyards, and Paviers, decrepit old men; and also such as through an incurable dislocation 
of the thighbone are forced in walking to stoop down and hold their hand upon their thigh. 
But a vertebra cannot be forced or thrust inwards unless by a great deal of violence; and if 
it at any time happen, it is not but with the breaking of the ties and ligaments, for they 
will break rather than suffer so great extension. Such a dislocation is deadly for that the 
spinal marrow is exceedingly violated by too straight compression, whence proceeds dullness 
and loss of sense in the members lying thereunder. Neither is restitution to be hoped for, 
because we cannot through the belly, force it into its place; the urine is then suppressed, also 
the excrements of the belly; sometimes on the contrary both of them break forth against 
the patient’s mind, the knees and legs grow cold, their sense and motion being lost. Such 
things happen more frequently when the spine is luxated inwards then when it is dislocated 
outwards.”’ 

‘*HOW TO RESTORE THE SPINE OUTWARDLY DISLOCATED ”’ 


‘““ The vertebrae outwardly dislocated, when as they stand bunching forth, then it is fit 
to lay and stretch forth the patient upon a table with his face downwards and straightly to 
bind him about with towels under the arm-pits and about the flanks and thighs, and then 
to draw and extend as much as we can, upwards and downwards, yet without violence 
(Fig. 1), for unless such extension be made, restitution is not to be hoped for, by reason of the 
processes and hollowed cavities of the vertebrae whereby, for the faster knitting, they 
mutually receive each other. Then must you lie with your hands upon the extuberances 
and force in the prominent vertebra. But if it cannot be thus restored, then will it be con- 
venient to wrap two pieces of wood of four inches long, and one thick, more or less, in linen 
cloths, and so to apply one on each side of the dislocated vertebrae until you force them 
back into their seats just after the manner you see it before delineated. 
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Fic. 1 


Reduction of a spine “ outwardly dislocated ’’ by traction and direct manipulation. 
The illustration is from the 1625 edition of Galen (Vol. 4). 
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A Galenical method of reducing a dislocated spine. It is perhaps noteworthy that 
the operator has bared his feet! (Galen, Vol. 4, 1625.) 


“In the meanwhile have a care that you touch not the processes which stand up in the 
ridge of the spine for they are easily broken. You may know that the vertebrae are restored 
by the equal smoothness of the whole spine. It is fit, after you have restored it, to bind up 
the part and lay splints or plates of lead neatly made for that purpose upon it; but so, 
that they may not press the crests or middle processes of the vertebrae, which I formerly 
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mentioned, but only the sides; then the patient shall be laid upon his back in his bed, and 
the splints long kept on, lest the vertebrae shall fall out again.” 

Paré’s dictum of gentle handling ‘‘ without violence,’’ comes as no surprise from the man 
who first abandoned boiling oil as a dressing for gunshot wounds. His contemporaries were 
less gentle. Fig. 2 shows a classical technique for a difficult spinal dislocation, but the 
brutality of some methods of reducing “‘ idiopathic’ kyphosis and scoliosis surpasses even 
this. But first, here are Paré’s views on etiology: 
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Fic. 3 


Treatment of established deformity by 

traction combined with forcible compression 

over the apex of the gibbus by means of a 

wooden bar—a primitive type of osteoclasis. 
(Vidius, Chirurgia, 1544.) 
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‘*A MORE PARTICULAR ENQUIRY OF THE DISLOCATION OF THE 
VERTEBRAE PROCEEDING FROM AN INTERNAL CAUSE ”’ 

‘ A dislocated vertebra, standing forth and making a bunch is called in Greek, kyphosis. 
(Those thus affected we may call bunch-backt): but when it is depressed it is named lordosis 
(such we may term saddlebackt): but when the same is luxated to the right or left side, it 
maketh a scoliosis (or crookedness) which wresting the spine draws it into the similitude of 
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the letter S. Soft bodies such as children’s usually are very subject to... defluxion.... Thus 
nurses when they too straightly lace the breasts and sides of girls, so to make them slender, 
cause the breast-bone to cast itself in forwards or backwards, or else the one shoulder to be 
bigger or fuller, the other more spare and lean. The same error is committed if they lay 
children more frequently or long upon their sides, than upon their backs; or if taking them 
up when they wake, they take them only by the feet or legs, and never put their other hand 
under their backs, never so much as thinking that children grow most towards their heads.” 

Treatment of the established deformity involved reduction by traction, combined with 
sitting on the apex of the gibbus, or forcing it with a wooden bar—a primitive type of 
osteoclasis (Fig. 3). Vidius (Guido Guidi 1500?-1568) gives the earliest illustration we have 
seen of a method involving correction in suspension (Fig. 4), but here again the use of a 
wooden bar is favoured as a help. 
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Fic. 4 Fic. 5 
Correction of spinal deformity in suspension The Hippocratic method of treating spinal 
(Vidius). The traction-rack is described in deformity which was condemned by Paré. 
detail by Vidius earlier in his book. (Illustration from Vidius, Joc. cit. 1544.) 
No author claimed very good results. ‘‘ The bunches which . . . have their original from 


an internal cause, are absolutely incurable’’ (Paré). Perhaps that is why he deprecated 
such bizarre methods as that shown in Fig. 5, about which he writes: “In the outward 
luxation . . . Hippocrates commands to bind the man right upon a ladder, the arms and 
legs tied and bound; then afterwards having raised the ladder to the top of a tower or the 
ridge of a house, with a great rope in a pulley, then to let the patient fall plumb down upon 
the hard pavement; which Hippocrates says was done in his time. But I do not shew of any 
such way of giving the strapado to men: I shew the surgeon in my work how to reduce them 
surely and without great pain.” 
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ROBERT OLLERENSHAW, M.D., F.R.C.S. 
1882-1948 


Of those at the Salford Royal Hospital who were called proudly “‘ the Old Brigade,” 
Robert Ollerenshaw was the last to retire from the active staff. Together with Garnett 
Wright, J. B. Macalpine, A. A. Smalley, Hugh T. Ashby, and G. J. Langley, a glorious team 
was made up, whose jealousy for the good name of this hospital was the stimulus for long 
and splendid service in their several specialities. 

The keynote to Robert Ollerenshaw’s character was his integrity and friendliness; all 
his actions and relationships were thus to be interpreted. He was big in body and in mind, 
a true Lancastrian, born in Blackburn, and proud of Lancashire. His father was George 
Ollerenshaw, J.P., of Glossop. He was educated at the Manchester Grammar School and 
Owens College. Both at school and at the University he played in the soccer first team and 
secured his ‘‘ maroon.”” He was a keen tennis player and until recent years gave many of us 
a good game. 

His love of sport did not prevent him from graduating M.B., Ch.B. in 1905, M.D. in 1908, 
and F.R.C.S.(England) in 1909. Thereafter he studied in London and Berlin and held 
resident posts at the Manchester Royal Infirmary and the Royal Liverpool Children’s Hospital. 
He was appointed to the Honorary Staff of the Salford Royal Hospital, the Royal Manchester 
Children’s Hospital, and the Booth Hall Children’s Hospital, Manchester. 

During the 1914-18 War he served as surgical specialist with the rank of Major in the 
R.A.M.C. As a student he served as Second Lieutenant in the Cheshire Regiment, and after 
qualifying became Surgeon-Lieutenant and later Surgeon-Captain in the same regiment 
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until the Territorial Royal Army Medical Corps was formed in which he held the rank of 
Captain. After his war services, which-included a term at the 57th General Hospital in 
France, he restricted his surgical interests to orthopaedic surgery. The department which he 
established at the Salford Royal Hospital was one of the first in the country. The work that 
he did, the reputation he attained, and the enthusiasm he engendered in those who were 
privileged to work with him, are well known. His contributions to the advancement of 
orthopaedic knowledge include his operation of tendon transplantation for the treatment of 
pes cavus and an original paper on cysts of the menisci of the knee. In clinical cinephotography 
he was a pioneer, and with the enthusiastic assistance of his two sons he made the first 
coloured film of an operation—his treatment for pes cavus. Such was the artistry of the film 
that no one in many audiences who saw it ever spotted the fact that to illustrate the different 
stages of tendon transplantation he used two different feet—one right and the other left! 
He is remembered by his patients, especially the children over whom he exerted 
tremendous influence, as a kind and sympathetic friend. His colleagues, members of the Board 
of Governors, and the administrative staffs of his hospitals, respected him for his ceaseless 
devotion; they feared him for his candid, yet constructive, criticism, and for his denunciation 
of sham and hypocrisy; and they loved and admired him for the advice, help, and encourage- 
ment which he gave to all who sought his aid. On retirement in 1947 these qualities were 
recognised by his appointment to the Board of Governors of Salford Royal Hospital. His 
sudden death, which occurred as we believe he would have wished it, while enjoying an 
after-lunch game of billiards, has deprived the new Health Service of invaluable assistance. 
He was intimate with everyone who mattered. He had the uncanny knack of knowing all that 
was happening. His memory, even for small events and facts, was prodigious—and some- 
times embarrassing. We had looked forward to many years of advice from his incisive mind. 
Robert Ollerenshaw was a member of many professional societies. He held the office of 
President of the Manchester Surgical Society and of the Orthopaedic Section of the Royal 
Society of Medicine. He had been Vice-President of the British Orthopaedic Association 
and of the Orthopaedic Section of the British Medical Association. When these Associations 
paid visits abroad he delighted to travel. He was a Fellow of the International Society of 
Orthopaedic Surgery and an Honorary Fellow of the French Orthopaedic Association. In 1926 
he was appointed Clinical Lecturer in Orthopaedic Surgery at the University of Manchester, and 
for two decades his lecture-demonstrations at Salford Royal Hospital were attended eagerly. 
His private life was no less full. By his colleagues, relatives, and friends he was given 
the nick-names “ Bob,” “‘ Bob Oller,” and “ the great white chief,’ this indicating to some 
extent his many-sided character and the affection and respect in which he was held. His 
personality was so strong as to be almost a disadvantage, for it overshadowed his professional 
qualities to such an extent that even those who were intimate colleagues thought of him first 
as a man and only then as a surgeon. Whether at work or at play, in private company or 
public gathering, this rugged, well-built, and handsome man dominated and attracted all 
about him no matter whether his mood was jovial or stern. His younger days may have been 
stormy, but his later years unfolded the friendliness which was his real self. No wonder 
that he gathered about him a close band of friends. Influenced by his love of music and the 
arts, and aided until her tragic death in 1933 by his charming wife Florence, daughter of 
Senator Robert Watson of Portage-la-Prairie, Manitoba, his home in Didsbury became the 
rendezvous of many famous personalities. Among those who were frequent guests were Sir 
Henry Lytton, Nicoli Malko the Russian, and John Barbirolli. His greatest relaxation was 
the Hallé Orchestra; he seldom missed a performance; he was Honorary Medical Officer and 
a member of the Committee. He was not content only to listen; he played the piano, the 
‘cello, and the bassoon, and he enjoyed nothing more than to play in an amateur orchestra 
composed of the family and their friends. ‘‘ Bob” has left behind him the happiest of 
memories—a splendid autocrat and a gentleman! W.S. C. 
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PROCEEDINGS AND REPORTS OF UNIVERSITIES, 
COLLEGES, COUNCILS AND ASSOCIATIONS 


This year is outstanding in the annals of the British Orthopaedic Association. A second combined 
meeting with the American Orthopaedic Association has been held in Quebec, joined on this occasion for 
the first time in history by the Canadian Orthopaedic Association. The meetings were conducted under 
the leadership of Dr R. I. Harris of Toronto, President of the American Orthopaedic Association, Dr 
Edouard Samson of Montreal, President of the Canadian Orthopaedic Association, and Mr Alan S. Malkin 
of Nottingham, President of the British Orthopaedic Association. It is unfortunate that no more than 
limited British representation was possible, but those who did attend from Britain took with them the 
good wishes and fellowship of their less fortunate colleagues. The scientific proceedings are summarised 
in these pages. 

The second reason why this is an outstanding year in the history of the Association is that arrange- 
ments were made to receive as guests in the American Continent thirteen young orthopaedic surgeons 
from this country, who were appointed as Nuffield and Travelling Fellows in Orthopaedic Surgery, and 
were entertained in the clinics of New York, Boston, Philadelphia, Baltimore, Quebec, Montreal, Toronto, 
Detroit, Ann Arbor, Chicago, and Rochester. In the editorial of this number of the Journal, extracts 
are quoted from the diaries of these travelling fellows. It is clear that, in the course of a strenuous and 
stimulating tour, friendships were sealed. It is hoped and believed that a return visit of young American 
and Canadian orthopaedic surgeons may soon be arranged and that we may have the opportunity of doing 
the best we can to emulate the hospitality so generously given to our representatives. We are afraid that 
we cannot do so well; but we will offer all we have. 


IMPRESSIONS OF ORTHOPAEDIC SURGERY IN THE 
UNITED STATES AND CANADA 


J. CRAWFORD ADAMS, LONDON 
Travelling Fellow in Orthopaedic Surgery 


When Dr R. I. Harris was elected as President of the American Orthopaedic Association in 1947 it 
would appear that his thoughts turned almost at once to the training of orthopaedic surgeons in Great 
Britain, the United States, and Canada. He realised that in Britain there were many young surgeons who 
had been denied the opportunity of studying the development of orthopaedic surgery outside their own 
country, and that abnormal world conditions made it unlikely that such an opportunity would arise unless 
special measures were taken. This was the inspiration for his proposal that a group of young British 
orthopaedic surgeons should enjoy the hospitality of the United States and Canada on the occasion of 
the combined meeting of the American, British, and Canadian Orthopaedic Associations at Quebec. 

That such a project could be brought to reality, and could achieve the success it did, was due almost 
entirely to the intensive and untiring efforts of Dr Harris, to the remarkable generosity of individual 
members of the American Orthopaedic Association, and in Britain to the generous help afforded by the 
Nuffield Trust. 

The party was composed of thirteen members—the lucky thirteen—selected from some of the foremost 
orthopaedic centres of England and Scotland, under the capable leadership of Mr Philip Newman. 
Landing from the ‘‘ Queen Elizabeth ’’ on May 12, they were met on the pier at New York by Dr Harris 
himself. He had travelled more than 406 miles from Toronto, expressly for this purpose. After an inaugural 
dinner he left the party to the hospitality of well-known surgeons who had organised clinical programmes 
at the eleven orthopaedic centres to be visited. And so the six weeks’ tour began. The pace was rapid. 
It was set on the first day at the Hospital for Special Surgery in New York. Scoliosis was foremost among 
the many subjects discussed. Succeeding days were spent at the New York Orthopaedic Hospital, the 
Hospital for Joint Diseases, and the Presbyterian Hospital. Then on to Boston, to be charmed by Dr 
Smith-Petersen, Dr Joseph S. Barr, and Dr William Green, and to see a cup arthroplasty performed by 
the master himself. At the Children’s Hospital, discussion on poliomyelitis was both interesting and 
profitable. 

In Philadelphia the dynamic personality and restless energy of Dr Royal Moore was reflected in the 
closely packed programme which began exactly one hour after leaving an overnight Pullman. It included 
visits to most of the leading hospitals in the city as well as to that amazing example of philanthropic 
munificence, the Alfred I. Dupont Institute for crippled children at Wilmington. 

In Baltimore and Washington a very slight slackening of pace was acceptable to the British visitors 
who were unaccustomed to such heat and humidity. Clinical discussions and case presentations were 
interspersed with country drives, visits to historic monuments, and evening barbecues. 
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The Quebec meeting was an experience never to be forgotten. For seven members of the Nuffield 
party it included the honoured privilege—and for some the trying ordeal—of presenting papers before a 
very distinguished company. At this meeting many recent and happy acquaintanceships were renewed. 
On June 6 the itinerary led to Montreal where an excellent clinical programme had been arranged by 
Dr Edouard Samson. It was interesting to note the close similarity of outlook on orthopaedic problems 
in the great Canadian cities and Great Britain, attributable no doubt to the intimate collaboration, often 
at the same hospital, between surgeons from both countries during the second World War. At Toronto 
the proceedings culminated in a memorable dinner at the York Club, with Dr Edward Gallie in the Chair. 
This was the appropriate moment for the presentation to Dr Harris of a gift of old English silver spoons 
as a simple token of the friendly respect and esteem with which he is held by the Nuffield party. 


At Detroit, clinical work was thoughtfully curtailed by Dr Mitchell in order to permit a visit to the 
Ford automobile assembly plant and the unique collection of historic American buildings which have 
been brought together at Dearborn village. There was Ann Arbor, where clinical conferences under the 
stimulating chairmanship of Dr Carl Badgley could have been enjoyed for a much longer period than 
the brief visit allowed. Chicago, tremendous and vital city of unexpected beauty, was enriched by the 
amazing hospitality of the organising host, Dr Edward Compere. Finally, there was Rochester and the 
great Mayo clinic, where a full-time salaried surgical service is seen perhaps at its best. Here is one of 
the outstanding achievements of medical organisation, in which an atmosphere of friendly co-operation 
and team work has been retained. 


The tour is over. We are left with impressions—impressions of the country, the people, the hospitals, 
and the surgery. The vastness of the country is matched only by the immense hospitality of our American 
and Canadian hosts. This, and the tremendous trouble which clearly had been taken by all concerned 
in arranging an interesting and representative clinical programme at every centre, left a deep and indelible 
impression upon the minds of all members of the party. 

Although suffering from shortage of beds, and a serious nursing problem, the Americans and Canadians 
are relatively fortunate in the number and quality of their new hospitals. Many of these buildings represent 
an ideal in structure and equipment which can be no more than a dream in Britain for many years to come. 
The only criticism we could make was that most hospitals had made little or no provision for individual 
anaesthetic rooms adjacent to operating theatres. 

It was not, however, the purpose of our tour to examine hospital buildings so much as to study the 
work which goes on within them. The approach to various problems is broadly similar in the three 
countries, with undoubtedly a greater tendency towards operative treatment in the United States. We 
gained the impression that in some instances this policy was dictated by economic and social factors rather 
than by surgical considerations. The most pronounced difference of approach was found in the field of 
bone and joint tuberculosis. In most American centres satisfactory results were claimed from early 
operative treatment, not only in tuberculosis of the spine but also in disease of the major joints. This 
is clearly at variance with current British practice. It is obviously desirable that a full-scale investigation 
should be made into this problem, with particular reference to late results, in order that a true assessment 
may be made of the relative merits of these divergent views. 

Much interest was aroused by displacements of the upper femoral epiphysis. In many centres the 
epiphysis is replaced either by separation through the epiphyseal line or by osteotomy immediately below 
it. The arguments which were advanced appeared sound, and this was borne out by the many excellent 
results which we saw, in which the hip joint was often indistinguishable from normal. Nevertheless, 
final judgment must be reserved until really long-term results, after the lapse of thirty or forty years, are 
known in a large series of cases. 

A further problem on which profitable discussion took place was that of poliomyelitis. Although no 
treatment is yet known which will influence the degree of recovery of damaged nerve cells, we were very 
impressed by the thorough manner in which re-education of convalescent cases was carried out, and we 
felt that the technique of developing maximal function from such muscle fibres as remained was understood 
more fully than in most British centres. The problem is of course relatively larger in the United States 
than in Britain and the popular interest which has been aroused has necessitated the setting up of many 
special centres. 


The difficult problem of scoliosis was of great interest. There is a tendency in larger cities for cases 
to be segregated in a few hospitals and to be treated by surgeons who have special interest, and who by 
vi:tue of accumulated experience have acquired capacity to select the most suitable cases for correction 
and fusion. The use of giant X-ray films which show the whole length of the spine on a single film is of 
definite advantage. The turnbuckle jacket is the method of correction usually employed, though at a 
few centres other procedures are used. At the moment there is no universal agreement as to the length 
of spine which should be fused. 
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The system of clinical conferences which has been adopted widely in the United States and Canada 
has obvious merit in the assessment of difficult cases. Apart from the advantage to the patient, this system 
has the merit of giving confidence to residents and members of the house-staff in the presentation of cases. 
It is to be hoped that it will be adopted more widely in Britain. 

In seeing so large a volume of work in many cities it was inevitable that certain criticisnis should 
arise. Most of our criticisms were of a minor nature but we would be insincere if we did not refer to one 
point which concerned us—namely, the question of asepsis in operative technique. We could not help but 
believe that in clean cases the incidence of suppuration and delayed wound-healing was sometimes 
higher than it need have been. Perfect aseptic technique is surely of supreme importance, particularly 
when fractures are being plated deliberately in order to increase the turn-over of beds. We were 
inspired, one and all, with a determination to increase rather than to decrease the stringency of our own 
precautionary measures in avoiding wound infection, and to avoid any tendency to place unjustified 
faith in penicillin and other antibiotics. 

By hearing, seeing, and discussing the imperfect as well as the perfect, the indifferent as well as the 
good, our judgment has matured. We have come home with profound respect for the qualities of American 
and Canadian orthopaedic surgery, and for the inspiration and stimulation of American and Canadian 
surgeons. By knowing the man behind a name his contribution can be the better assessed. Herein lies 
the basis for the unqualified success of a bold venture, initiated we believe by Dr Harris, and first 
discussed in Toronto with Sir Reginald Watson-Jones nearly two years ago. That it will be a 
landmark in the careers of those of us who were fortunate enough to visit the American Continent cannot 
be doubted. It is earnestly hoped in Great Britain, and particularly by members of the Nuffield party, 
that within a very short time we may have the opportunity of serving as hosts to the friends and colleagues 
who were so kind to us in their own country. We cannot hope to measure our hospitality against theirs, 
but we will do our best. 


IMPRESSIONS OF ORTHOPAEDIC SURGERY IN THE UNITED STATES AND CANADA 
Joun T. FAIRBANK, LONDON 
Nuffield Fellow in Orthopaedic Surgery 


It may be presumptuous to formulate even tentative opinions of orthopaedic surgery in the United 
States and Canada after a visit of only six weeks, but so well organised, balanced, and concentrated was 
the programme offered to the Nuffield and Travelling Fellows in Orthopaedic Surgery that we gained 
impressions within that period which under less favoured circumstances might well have taken as many 
months. When our opinion differed from that of our hosts we were generally in agreement among ourselves, 
but these notes are my own personal impressions, formed rapidly, offered with due humility, and perhaps 
without adequate time for digestion, and they do not necessarily indicate the agreed opinion of the 
travellers. No words can ever suffice to express our deep gratitude for all that was done for us, and if, 
in these observations, points of difference have been stressed unduly that is for the sake of interest and it 
alters our feelings not in the least. 

We were very soon impressed by the open and inquiring minds of our hosts. Even the most senior 
of them, who might well have been forgiven for being set in their ways, showed always a most ready 
welcome, and indeed an eagerness to receive contrary views and to reflect on any criticisms we might offer. 
For a continent so vast and potentially self-sufficient as North America the extensive knowledge of the 
literature of other countries, and the views of other surgeons held by every member of the team from the 
most senior to the most junior, was quite remarkable. Nearly every hospital had a medical library— 
often a very good one indeed. 


Hospitals—With few exceptions the hospitals are more modern than ours. Although the planning 
and design may take several years to complete, once a building is started a thousand-bed hospital is finished 
within eighteen months or two years. Their design differs not greatly from ours except in the comparative 
smallness of operating theatres, the lack of separate anaesthetic rooms, and the absence of large wards— 
eight beds often being the maximum for one ward in a new building. Air-conditioning and a generous 
use of sound-proof materials is becoming general. To the Briton, hardened by fuel shortage, the hospitals 
at first seemed to be unbearably hot, although English doctors working in them said that they quickly 
became acclimatised toit. In hospitals without air-conditioning it was remarkable to see how few windows 
were kept open, but we were assured that there was no tendency for common colds or other *%fections to 
race round the ward, and that post-operative chest complications were seldom seen. 

Most hospitals we visited had few non-paying beds. The minimal daily charge was about five or six 
dollars. This difference from the custom in Britain was very striking; it was perhaps an expression of the 
higher standard of living and of the lack of private nursing homes such as we use. Even the few larger 
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wards we saw were occupied mostly by paying patients. The charges were necessarily high, so that in 
general there was an understandable anxiety on the part of patients to return home at the earliest possible 
moment; for example it was quite usual for a patient to be sent home in a full hip spica or even on a 
Bradford frame. These economic circumstances, and the amount of ill-digested medical knowledge 
available to the public in the lay press, are undoubtedly important factors in the general urge which exists 
towards early operation, and in the relatively short period during which conservative methods of treatment 
are pursued. 


Nursing—The nursing staff is allotted on a somewhat more generous scale than at home, but this is not 
markedly so having regard to the multitude of small wards and single rooms in which patients are nursed. 
The nurses are helped by an adequate staff of cleaners. Their training period is more expensive than at 
home, but when qualified they are relatively better paid. Most of them continue to work in hospitals 
because of course there is little scope for private nursing. Their hours of work are very similar to those 
in Britain. Technically the nursing is of a high quality, but this does seem to be a little at the expense 
of the human side of their work. 


Clinical notes and Research—Even in the United States there is some complaint of lack of secretarial 
help, but nevertheless the excellent organisation of note-keeping makes it relatively easy to study clinical 
surveys. The later follow-up work did not always seem as good as ours, possibly because of the great 
distances of travel involved for the patients in attending follow-up clinics. Many hospitals had their own 
research departments, and the profusion of animal material which was available made it possible for 
research to be conducted on a far more lavish scale than at home. Such work requires no licence, and 
the conditions in which the animals lived sometimes left much to be desired. 





Surgical and medical staff—The proportion of medical staff to the number of beds available was much 
greater than that to which we are accustomed. In some hospitals all the staff were on a full-time salary, 
and this certainly led to no lowering of the quality or standard of work, or of the inquiring spirit which 
prevailed. It was nearly always obvious that the seniors allowed their juniors a very loose rein by which 
to follow their own ideas, and yet without loss of the team spirit. We saw little ‘‘ deification ’’ of the 
chief such as exists in continental European centres. Post-graduate orthopaedic training struck us as 
excellent, with the possible exception of the undue emphasis occasionally placed on radiographic findings, 
especially in so far as it led to early operative treatment. We attended a number of “ grand rounds,’’ as 
for example in Toronto, where the chiefs of pathological, radiological, and other services were present. 
We were very impressed by the way in which every member of the team from the most junior upwards 
was allowed to, was encouraged to, and did in fact, express his views. 


Greater emphasis on operative than on conservative treatment—No inherent criticism is implied 
in noting the marked tendency towards early operation, more particularly in the United States than in 
Canada, and especially for bone and joint tuberculosis. There is no doubt that this tendency is the result 
of deliberate choice by surgeons, but to some extent their hands are forced by the expense to patients 
which is involved by prolonged conservative treatment, and also by the fact that many patients come, 
not from general practitioners but of their own will, already demanding operative treatment and often 
some specific form of operative treatment. Certainly many patients were saved much time, but we were 
doubtful whether in the long run this really contributed to the advance of medicine. Any new operation 
which has a sound basis is given extensive trial in several centres, so that failings rapidly come to light ; 
the variety of operations swells with great rapidity. Emphasis on the operation as the essential element 
of treatment has naturally led to great operative dexterity, but we were not always impressed with the 
aseptic technique which almost certainly would make Lane twitch, if not turn, in his grave. 


Tuberculosis of bones and joints—Turning to individual subjects, the most striking difference from 
our own ideas was to be seen in the treatment of tuberculosis. Surgical tuberculosis is becoming much 
less common; they certainly see less of it than we do. Tuberculous cervical adenitis is seldom seen and, 
in consequence of most excellent milk control, bovine infection is now rare. Little regard is paid to general 
measures, and heliotherapy is seldom used; the whole concentration of treatment is on management of 
the local lesion. 

Tuberculosis of the spine—Although in a few centres fixation was used more or less on British lines, 
splintage was usually minimal and in the treatment of spinal caries it was sometimes non-existent. Both 
children and adults, after a few weeks in bed, sitting up if they wished, were treated forthwith by spinal 
fusion. Early ambulation was permitted, sometimes with no external fixation whatever. Collapse of 
vertebral bodies was usually accepted as a desirable preliminary to fusion, and extension treatment was 
limited to cases of tuberculosis of the spine with paraplegia. Although at first it must be admitted that 
we were shocked, it cannot be denied that many of the results we saw were excellent—so much so that 
we soon wondered whether we ourselves were not much too conservative, and whether the awful warnings 
handed down to us at home as to the results of early operation in active tuberculosis did not call at least 
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for some amendment. We felt that the divergence of clinical practice could not be explained solely by 
differences in the natural resistance of patients or the virulence of bacilliin the two countries. Unfortunately 
we were given no statistical information by which to make proper comparison with our own material. 
Tuberculosis of other joints—These remarks apply equally to tuberculosis of other joints, in which 
the diagnosis was often confirmed by biopsy. On occasion, the hip joint might be arthrodesed even at 
the early age of one year, and in the knee joint at the age of five years, in each case great care being taken 
to avoid damage to the epiphyseal plates. In Boston we were shown convincing radiographs of tuberculous 
knees in children, fused by erasion and the passage of a central graft driven down through a window in 
the anterior femoral cortex. Damage to the centre of the epiphyseal plates does not interfere with growth, 
and the cases shown were soundly fused, growing evenly, and at a rate equal to that of the other limb. 
It was, however, striking that the tuberculous knee joint in a child, even though apparently synovial, 
was at once condemned to ankylosis, and the chances of gaining mobility of the joint by conservative 
treatment were not even considered. In Montreal we saw excellent results in a few cases from excision 
of the humeral head in tuberculosis of the shoulder; and a case of tarsal tuberculosis in an adult fused 
and apparently cured by an extensive operation which in our hands would surely have led to disaster. 
We were told that such disasters from early operation were rare; and that the procedure was justified 
not only by the results, and the more rapid recovery, but also by diminution in the number of growth 
inequalities, and by the reduced incidence of general tuberculosis. 

Streptomycin in tuberculosis—tThere was fairly general use of streptomycin in these cases. This is still 
in the experimental stage, and not one of our hosts was yet fully convinced that there was gain in so far 
as healing of the bone lesion itself was concerned. There was general agreement that it served as an 
excellent prophylactic against sinus formation, that it enabled operations to be done safely in the presence 
of sinuses, and that it improved immeasurably the chances of success in any attack directed primarily 
against the sinuses themselves. Our impression was that the incidence of severe complications made its 
use unjustifiable unless sinuses were present; but work in the research departments of the Mayo Clinic 
suggests that streptomycin is generally being used in unnecessarily large doses, and that smaller doses 
may be no less effective and may carry much less risk of eighth cranial nerve palsies and other complications. 
Anterior poliomyelitis—Mastery of the problems of poliomyelitis in the United States and Canada 
made us realise how much we had to learn, and only a few points can be mentioned. In general, the 
existence of muscle spasm has been accepted; it is not very common and the degree of spasm varies in 
different epidemics. Splintage was given about the same prominence as in Britain, although some schools 
made extensive use of it in the early weeks. Passive but not forced movements were given. At the 
Toronto Hospital for Sick Children a one year’s trial of the Kenny treatment had resulted in a higher 
percentage of deformities. There was no general urge to get patients up very early; in fact in Baltimore 
they preferred to keep them in bed as long as recovery in the lower limbs was definitely progressing. But 
once the patient was up, there was an early assessment of what his final capabilities were likely to be. 
Treatment was immediately concentrated to these ends. Braces were used freely and early. Muscle 
transposition was often employed; the biceps femoris (usually alone without semi-tendinosus) was trans- 
planted to the patella and we were shown some excellent results. The Billis treatment was assessed at 
Philadelphia, but, although some improvement was claimed, we were not fully convinced that it might 
not have resulted from the intensive physiotherapy afterwards, rather than from the procedure itself. 
Slipped upper femoral epiphysis was exercising many minds; almost every centre we visited had 
something to say on the subject. With one exception, closed reduction, except for the most acute cases, 
has been discarded, but opinions differed as to the best operative procedure and the best method of internal 
fixation. Some recommended wedge osteotomy of the neck; others open reduction through the epiphyseal 
plate with or without the removal of a wedge of bone; while very few favoured subtrochanteric correction. 
They were agreed as to the necessity for some open procedure, and the importance of preserving the vessels 
on the postero-inferior aspect of the neck; they were also agreed as to the low incidence of avascular 
necrotic changes. They are tending to operate on cases with slipping of less and less degree, and little 
attention was paid to the possible advisability of leaving alone minor cases which had been present long 
enough for adaptation already to have taken place between the acetabulum and the femoral head. They 
maintained that with few exceptions movement after operation was greatly improved. There was general 
agreement that the triflanged nail was not ideal for fixation of the head and the promotion of fusion, not 
only because it might cause damage to the blood supply, but also because instead of penetrating the bone 
it might drive the head farther off the neck. Various forms of drilling, pinning with multiple wires, and 
grafting, were advocated but it was obvious that the ideal has not yet been obtained, particularly in view 
of the fact that it is the periphery and not the centre of the plate that should be attacked. Opinions also 
differed as to the importance of promoting fusion on the unaffected side. In one series of forty cases, 
thirteen returned within six months to three years with slipping on the other side, and the weight of opinion 
seemed to favour immediate fusion, even although no abnormality was apparent. 
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Scoliosis was another subject on which we heard much of value, particularly in New York. On the 
whole they tend to operate earlier, and in a rather higher proportion of cases, than we do. They watch 
and assess their patients at six-monthly intervals, making generous use of 17 inch x 14 inch films taken 
in the standing and lying positions. They operate as soon as there is evidence of increasing deformity. 
There is little faith in the value of exercises except as a general tonic. Great stress was laid on the 
importance of assessing the total correction obtainable in the secondary curves and of taking care not 
to correct the primary curve to an extent greater than this sum; over-correction leads to decompensation 
and pseudoarthrosis in the grafted area. We were shown the Milwaukee brace, Von Lackum’s transection 
shift jacket, and Le Mesurier’s fish-net sling, but although each has its advantages we thought that the 
best corrections were obtained from the Risser type of jacket. Although most fusions were done in 
adolescence, a number were done much earlier, and there was some difference of opinion as to whether 
growth was or was not affected. We certainly saw patients in whom the normal dorsal curve appeared 
to be changing to a lordosis, and, if this be so, fusion of the convex side, as advocated by Le Mesurier, 
would appear to be logical. 

Bone banks—The use of the bone bank is spreading fast. The procedure is simple, but the necessary 
deep-freeze apparatus is expensive. The temperature which was maintained varied, considerably in 
different hospitals, but it is the speed of freezing which matters. The safety of the technique depends 
upon the care which is taken in aseptic transfer of bone to and from the container. Most surgeons agreed 
that frozen bone was less effective as a graft than fresh autogenous bone, but that it was definitely of value, 
particularly in extensive fusions where the taking of so much fresh bone might be a severe strain on the 
patient. Phemister, however, quoted examples where the frozen graft had remained completely unchan ged 
for many months, thus leading him to reject the method. Incidentally the beauty of bone preparations 
at the University of Chicago Clinic impressed us deeply, especially the microtome sections covering six or 
more inches of the head and shaft of a bone. 

Fractures—In spite of notable exceptions, we came away with the impression that a very great deal of 
“hardware ’’ was being put into fractures, both simple and compound. The results were often good, 
but was it all necessary? We felt that, quite apart from medical indications, the practice was being 
dictated by the anxiety to secure X-ray evidence of accurate reduction as a defence against possible 
litigation, and also by the urge to shorten the duration of in-patient hospital treatment. But evidence 
of the risk of sepsis was there for all to see, and one was doubtful whether the student might not gain 
false impressions as to the need for skeletal fixation. 

Prolapse of intervertebral discs—The main interest now is turning on the question as to whether or 
not the spine should be fused at the same time that the prolapsed disc is removed. Although the cases 
that had been fused gave a slightly higher proportion of excellent results, the difference was not so great 
as to justify routine fusion, and efforts are being concentrated on selection of the most suitable cases. 
At the Mayo Clinic about 40 per cent. of all discs operated upon are also fused, these including all in which 
backache is a marked symptom and all in which there is radiographic evidence of narrowing of the disc 
space or other lumbar abnormalities. We saw many methods of fusion, each with its percentage of 
failures. Most of them aimed at limiting post-operative splintage to a minimum. We liked Chandler’s 
method at Chicago. The method where plates were bolted to the side of the spinous processes seemed 
rather complicated. We were told by many of our hosts that screws through the articular processes often 
became loose, and sometimes caused nerve root trouble. As in spinal fusions for other conditions, great 
care was taken to confirm that bone fusion was solid by taking radiographs in various positions of flexion 
of the spine. 

Cup arthroplasty of the hip joint—The results we saw were most impressive. It was an inspiration 
to watch Smith-Petersen operating on a very difficult case with easy mastery. We were warned that 
arthroplasties for old rheumatoid arthritis tended to lose movement after two or three years and might 
need revision, and that it was advisable to warn patients of this possibility. Smith+Petersen laid great 
stress on the need for slimming the unduly heavy patient, and on the importance of continuing exercises 
for many months or even years. The excellent results we saw were admittedly the “‘ cream,’’ but all our 
hosts agreed that even patients with a poor range of movement were usually relieved of pain and it was 
perhaps for this reason that we heard so little of arthrodesis of the hip joint except in the treatment of 
tuberculous disease. 

Recurrent dislocation of the shoulder—After our recent symposium on this subject, in which it was 
agreed that teno-suspension operations had largely failed in Britain, it was interesting and instructive to 
learn from Henderson of the good results he had secured. His figures showed successful results in over 
90 per cent. of cases, figures which compare favourably with those of any other method. We must think 
again. In Philadelphia we heard an excellent and pains-taking paper on age changes in the normal anatomy 
of the shoulder joint, stressing how the tendon of the long head of biceps often pulls the attachment of the 
glenoid labrum upwards and backwards, thus leaving a gap which might be confused with the lesion 
described by Bankart. 
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Congenital dislocation of the hip joint—Gradual reduction was favoured, but methods of holding the 
limb in abduction and in the required degree of rotation varied widely. There was a tendency to operate 
earlier than we usually do. We saw cases in which a cup arthroplasty had been done in childhood with 
good immediate results, the cup being removed about two years after operation. We were much 
interested, too, by Badgley’s conception of the etiology of this condition. He believed that ante-version 
was a primary deformity, and in considering its development he stressed the importance of the fourth 
dimension— time. 

Club feet—In the treatment of club feet the Kite wedged plaster was popular, particularly for the fore- 
foot deformity. Most surgeons believed that forcible manipulation was inadvisable, at least in early cases. 
For the correction of the varus heel they liked the Denis Browne splint, but this was extensively modified, 
the side flange being usually very short, and occasionally even placed on the inner side. It was thought 
that shortness of the tendo Achillis was an important cause of recurrence and tendon lengthening was 
often done at an early stage. 

Cerebral palsy—We visited the hospital school at Baltimore developed by Phelps for the treatment of 
children with cerebral palsy, mainly of the athetoid type. Eighty children were looked after by a staff of 
eighty, whose devotion was an inspiration. Of the cases not actually hopeless these children were the worst, 
and although it was admitted that few could be made self-supporting, the degree of improvement justified 
the effort which was required——and it was indeed an immense effort calling for much time, money, and 
concentration of man-power. Phelps does fewer and fewer operations, the whole emphasis being on muscle re- 
education and relaxation, with a generous use of light braces designed to promote gradual stretching at night. 
Amputations—Both in the United States and in Canada the Stokes-Gritti and Syme’s amputations 
are popular. Syme’s amputation is occasionally used even in Buerger’s disease. In Toronto we had an 
excellent demonstration of these stumps, and there was no doubt that they had stood up to the stress and 
strain of life. The prostheses were good and the joints, although perhaps not as shapely as those which 
can be constructed when the stump is shorter, were inconspicuous and did not display the objections which 
our limbmakers would have us believe. Much work is being done on suction sockets, particularly in the 
United States, and although the fitting has to be done carefully, and supervised for a long time, the results 
appeared to be justified. 

Traumatic paraplegia—We had the pleasure of visiting a number of Veterans’ and Military Hospitals 
and were very impressed at the Cushing Hospital, Boston, by the magnificent morale of paraplegic patients, 
due largely to the excellent entente between doctors and patients. Bed-sores, already present on admission 
as a legacy of earlier treatment, were dealt with by various forms of pedicle flap. In the conservative 
treatment of these sores the frequency of dressing was considered to be important rather than the nature 
of the dressing. It was believed that every patient could be taught to walk by one or other form of tripod 
gait. Elsewhere we heard advocates of bilateral amputation in psychologically suitable patients in order 
to make them more active and mobile. 

Radiology—All the radiological work we saw was first-class. In New York we saw bone length measure- 
ments by the “ scanograph.’’ At the Boston Children’s Hospital, in connection with Dr William Green’s 
work on epiphyseal arrest, we were impressed by radiographs of the whole limb on outsize films, separate 
exposures being made over each joint. Most striking, also, was the quality of films produced by the 
“laminograph,”’ a modification of the tomograph, in which tube and plate were moved in opposing circles 
and pivoted so that the central ray followed a cone with its apex at the point under examination; the 
bone detail shown in pedicles and laminae was wonderfully sharp. 

Pathology—We heard many excellent papers by pathologists. We became almost familiar with the 
eosinophil granuloma and the osteoid osteoma. Pathologists and general surgeons talked to us on many 
problems which were not of purely orthopaedic interest. We were all the better for it. 

Physiotherapy and rehabilitation—This was of a high order. They have not all the personnel they 
require, but they are better off than we are, and their equipment is superb. In New York we saw 
reproduced for training every possible function in which a patient might find difficulty ; for example there 
was a bus on the verandah for practice in entering and leaving. The brace shops were excellent. Mass 
production, and the host of cases they have to deal with, have made it possible to gain many advances over 
our methods. We saw an aluminium caliper joint, said to last about eighteen months and capable of being 
changed in an hour or so. The artificial hands shown us at Washington made a deep impression; the 
plastic skin with which they were covered was so beautifully modelled and pigmented that at the range 
of a yard it was almost impossible to distinguish it from flesh and blood, while thumb and index were 
opposable in the most natural way. 

Summary—tThese brief notes cover no more than a small proportion of all we saw. The names of 
personalities and hospitals have been minimised deliberately, because each of them was good, and each 
gave us food for thought. Time and space will not allow a more detailed diary. To all, and particularly 
to those who inspired this tour, and who gave the funds by which to make it possible, we are very, very 
grateful. May a return match soon be played on this side of the Atlantic. 
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JOINT MEETING OF THE AMERICAN, BRITISH, AND CANADIAN 
ORTHOPAEDIC ASSOCIATIONS IN CANADA—JUNE 1948 


Aseptic Necrosis of Bone after Injury—Dr Edward L. Compere (Chicago) referred to aseptic necrosis 
of large intermediary fragments in double fractures of the shafts of long bones. Serial radiographs showed 
temporarily increased density ; regeneration of bone took place in the same way as that of a bone graft; 
union occurred but it was usually delayed. Dvr Dallas B. Phemister (Chicago), in dealing with the 
management of aseptic necrosis of the femoral head in adults, recalled that vascular damage to the bone 
implied death of over-lying articular cartilage. The growing edge of the living tissue which invaded and 
replaced dead bone was fragile. After six to eighteen months, when it reached that part of the head which 
was opposite the acetabular margin, the fragile tissue often yielded so that it was crushed under the stress 
of weight-bearing. In attempting to prevent this collapse, four cases of ununited fracture of the femoral 
neck with aseptic necrosis of the head had been treated by the insertion of tibial grafts through the neck 
into the upper part of the head, together with threaded wires to immobilise the fracture. In each case 
transformation of the femoral head took place without collapse, but the time was still too short for 
appropriate assessment. If non-union had existed for more than three years a reconstruction operation 
or arthrodesis was preferable. My James Patrick (Glasgow) had treated one hundred*and seven recent 
fractures of the femoral neck by combined nailing and grafting since 1942. The fracture united more 
frequently than when a nail only was used. In some cases there was late penetration of the graft into 
the joint. With walking, impaction occurred ; this caused slight extrusion of a nail, but the graft could 
not behave similarly because by this time it was united with the living distal fragment. From examination 
of the late results in sixty-three cases operated on more than two years ago, it was concluded that the use 
of a graft reduced the incidence of aseptic necrosis. Dr W. W. Plummer (Buffalo) said that symptoms 
from aseptic necrosis might begin as late as five years after fracture. He demonstrated a light-meter by 
which to measure the radiographic density associated with necrosis. My H. Jackson Burrows (London) 
pleaded for prevention. When cortical bone had been deprived of its blood supply, delayed union was 
inevitable; and if there was death of the cancellous end of bone the articular cartilage was destroyed. 
Little could then be done. Permanent damage had occurred. It was imperative to avoid unnecessarily 
extensive operations or, conversely, closed manipulations when open operation would be less damaging. 
The lesson of gentleness in manipulation had been learned in the case of congenital dislocation and 
ephipyseolysis but had yet to be learned in relation to fractures of the femoral neck. Dy Robert W. 
Johnson (Baltimore) preferred that channels drilled into the necrotic area should be unobstructed by grafts. 








Subtrochanteric Limb Shortening—Dyr Lawson Thornton (Atlanta) described a limb shortening 
operation which made use of his nail plate. The nail was driven into the femoral neck; the appropriate 
length of femoral shaft was then excised immediately below the greater trochanter, a spur being left on 
the inner part of the upper fragment by which to control rotation. The fragments were brought together 
and fixed by the blade to the nail plate. Dr Walter P. Blount (Milwaukee) described similar cases. 
Dr J. W. White (South Carolina) believed that this method had advantages over mid-femoral shortening 
but he had met the difficulty of delayed union. Dy Albert Key (St Louis) emphasized the major character 
of such operations. 


Osteoid Osteoma—Dy Malcolm Dockerty (Rochester, Minn.) summarised the clinical and pathological 
features of one hundred and fifty cases. Almost any bone except the skull might be affected. Pain was 
a constant feature. Microscopically the nidus showed osteoblastic activity and osteoid tissue, but never 
marrow. Dy T. Campbell Thompson (New York) emphasized the importance of radiographic control 
during operation in order to be sure that the lesion had in fact been excised. Radiographic examination 
of the specimen in the laboratory was also advisable in order to be sure that sections included the abnormal 
area. Dy Ralph K. Ghormley (Rochester, Minn.) agreed that it was difficult to demonstrate the area at 
operation and yet a patient would be cured. Dr George E. Bennett (Maryland) ‘believed that Jaffe’s 
osteoma was no more than Garré’s sclerosing osteitis under a new name. 


Slipping of the Upper Femoral Epiphysis—Dr S. Kleinberg (New York) advised multiple drilling of 
the epiphyseal plate in the management of incipient epiphyseolysis. Weight-bearing should be deferred 
until there was clear evidence of epiphyseal fusion. Dr Beckett Howorth (New York) reviewed treatment 
in 254 cases. Reduction by manipulation had been possible only if slipping was recent. Operations 
included: attempted manipulative reduction, 37; open reduction, 35; transcervical osteotomy, 7; 
subtrochanteric osteotomy, 10; insertion of bone peg, 134. In the last group healing occurred in 131 cases 
without further trouble. Pegging was the treatment of choice in early stages; drilling without pegging 
was ineffectual. He advocated early movement. Dr Clarence H. Heyman (Cleveland) reported late 
results in thirty cases re-examined after two years. The radiological result was always good but the 
clinical result was satisfactory in only seventeen. In eight cases of surgical osteotomy the results were 
Cheilotomy of the femoral head in three cases gave 










poor, aseptic necrosis having occurred in seven. 
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improved function without degenerative changes. Ten operations for surgical fusion of the epiphysis in 
eight patients gave good clinical results. Dr Aymin Klein, Dr Robert J. Joplin, Dy John A. Reidy, and 
Dr Joseph Hamelin (Boston) discussed correction of the displacement by osteotomy through the epiphyseal 
line, the neck being exposed from the front and care being taken to avoid damage to vessels in the posterior 
and inferior aspects of the capsule. Aseptic necrosis of the epiphysis did not occur. Dr Philip Wilson 
(New York) emphasized the importance of early diagnosis and nail fixation. He believed that cases which 
did well after manipulative treatment would have done equally well without it. Dr Albert Key 
(St Louis) endorsed the merit of early fixation with a Smith-Petersen nail which should be placed low 
and far back. 


Osteoarthritis of the Hip Joint treated by Arthroplasty— Dr Alexander Gibson (Winnipeg) reviewed 
104 cases of vitallium cup arthroplasty of the hip joint. He used the Kocher posterior approach. Early 
exercises were facilitated by pulleys rigged on a Balkan frame and were graduated for three stages : assisted 
movements ; movements from scratch; and handicapped movements. Weight-bearing was resumed after 
four weeks. Most patients came from long distances and after-treatment was often perfunctory. The 
result was considered good if the patient was earning his own living, indulging in moderate physical 
recreation, able to stand firmly on the affected side, and capable of lacing his own shoe; it was considered 
satisfactory if there was no pain; a poor result was one in which the patient or the surgeon felt dissatisfied. 
On this basis the results were: good, 55; satisfactory, 21; bad, 14; unclassified, 14. Dr Paul C. Colonna 
(Philadelphia) thought that it would be difficult to deal adequately with contracted soft tissues through 
a posterior approach and that weight-bearing at four weeks was unusually early. Dr M. N. Smith- 
Petersen (Boston) emphasized the importance of full exposure of the acetabulum which necessitated an 
anterior approach. Mr Kk. Hampden Pridie (Bristol) doubted whether the joint resulting from cup 
arthroplasty would be sufficiently durable to justify this operation in young subjects. 

Changes in Elastic Adipose Tissue—Dy /]. G. Kuhns (Boston) classified adipose tissues into those 


with the simple function of “ filling,’’ and those which took pressure. The latter were more resistant to 
compression and were found in such situations as the heel, the ischial tuberosity, the patellar ligament, 
and the finger tips. In the heel, fibrous strands passed vertically and could be seen in soft radiographs. 
With advancing age they degenerated, became attenuated and broken; they were more difficult to 
delineate radiographically. Injury caused distortion of the fibres and loss of elasticity. Treatment was 
palliative, including change of occupation, provision of suitable footwear and protective pads. Dr A. W. 
Farmer (Toronto) described in more detail the test-tube shaped tunnels of fibro-elastic tissue found in the 
heel, which could be damaged by injury and also by the irradiation of plantar warts. Once the septa 
were broken down, pressure caused distortion rather than compression. 


End Results of Physiological Blocking of Flail Joints—Dr Alberto Inclan (Havana) reported 141 
bone block operations of which 132 were for stabilisation of the ankle joint (102 by posterior block ; 30 by 
anterior block). In nine cases a bone block had been performed at the knee joint and in one at the elbow 
joint. In the shoulder, hip, and wrist joints arthrodesis was considered to be preferable. Sixty-eight 
cases had been followed up for periods varying from a few months up to three years. The results were 
reported as: excellent, 32; good, 25; fair, 8; poor, 3. 


Irreducible Congenital Dislocation of the Hip Joint—Dy Juan A. Farill (Mexico), from a series of 
seventy patients with congenital dislocation of the hip joint aged eighteen months to sixty years, had 
selected twelve for operation, being careful to exclude those with gross deformity of the femoral head or 
acetabulum. The joint was widely exposed; after subtrochanteric femoral shortening, reduction was 
secured in all twelve cases. When the acetabulum was shallow an extra-articular shelf was constructed. 
Reduction had been maintained in eleven cases. In none was there necrosis of the femoral head. The 
technique of the operation was shown in a cinematograph film. Dr H. Relton McCarroll (St Louis) and 
Dry M. N. Smith-Petersen (Boston) urged that Dr Farill’s operation was much too drastic. 


Arthrography in Congenital Dislocation of the Hip Joint—Mry F. C. Durbin (Exeter) advocated 
arthrography as a routine part of the investigation of congenital dislocation of the hip joint, not only to 
distinguish primary subluxations from true dislocations but also to gain information as to the pathological 
anatomy and the extent of hypertrophy of the ligamentum teres or interposed limbus which might obstruct 
reduction. Under general anaesthesia, three to five cubic centimetres of 35 per cent. pylumbrin or 
perabrodil were introduced through a fine lumbar puncture needle inserted through a point just below 
Poupart’s ligament, half an inch lateral to the femoral artery. After manipulative reduction arthrography 
was repeated in order to confirm that there was no soft part interposition. Dr H. R. McCarroll (St Louis) 
believed that such investigations were of purely academic interest. 


Aspects of Metabolic Bone Disease—Dr Fuller Albright (Boston) illustrated cases of pseudo- 
hyperparathyroidism, and one example of the Sebright-Bantam syndrome in which there was short stature, 


THE JOURNAL OF BONE AND JOINT SURGERY 

















PROCEEDINGS AND REPORTS OF COUNCILS AND ASSOCIATIONS 571 


a round face, and atypical convulsions. The blood chemistry resembled that of hyperparathyroidism 
but there was failure to respond to parathormone-and yet prompt response to A.T. 10 (vide Endocrinology, 
1942, 30, 922). 

Oestrogens and Bone Formation in the Human Female—Dr Mary S. Sherman (Chicago) described 
the hypercalcaemia of ovulation, and formation of the egg-shell in certain birds. This was not 
a parathyroid function and ionised blood calcium was unaltered. Intramedullary hyperossification 
preceding avian ovulation could be produced by oestrogens. In ovarian deficiency the stature was small 
and the bone age was retarded. Osteoporosis might result from oestrogen deficiency, and their 
administration stimulated osteogenesis. An obscure case of postmenopausal osteoporosis superimposed 
upon Paget’s disease had been relieved by oestrogen treatment. A woman aged fifty-four years, who had 
undergone panhysterectomy seventeen years before, suffered bone pain and tenderness, tibial bowing, 
multiple fractures, loosening of all teeth, and “senile’’ dementia. There was no improvement after 
parathyroidectomy. Investigation revealed severe osteoporosis of patchy distribution; there was raised 
alkaline phosphatase but no other blood change. Within a week of administering oestradiol benzoate in 
doses of 0-3 to 1-6 mg., pain was relieved and extensive re-ossification took place. 

Complete Absence of Ossification in a Stillborn Child—Dr Alfred R. Shands, Jin. (Wilmington) 
reported the stillbirth of a full-time foetus in which there was no radiographic evidence of ossification 
except in the clavicles. The mother was an elderly primipara who subsequently bore a normal infant. 


Treatment of Cervical Fractures and Fracture Dislocations—Dr William A. Rogers (Boston) 
reported thirty-two patients with cervical fracture-dislocations. An emergency collar was used until 
skull-traction could be applied. In eleven patients, traction was continued for ten to twelve weeks, a 
cervical support then being worn for six to eight months. In twenty-one patients, skull traction had been 
supplemented by fixation of the spinous processes with No. 22 stainless steel wire, and by the implantation 
of bone chips; in these cases skull-traction had been continued for three to five weeks. Twenty-six of 
the thirty-two patients went back to full work. Dr W.G. Turney and Dr William Cone (Montreal) reviewed 
the ten-year results of treatment of cervical fracture-dislocations by skull-traction and fusion. Split rib 
grafts had been used extensively. Thirty-six patients were observed over a period of ten years, except one 
who died from a stroke after seven years. My E. A. Nicoll (Mansfield) emphasized the fact that function 
depended upon stability. Factors favouring instability were: intervertebral disc damage, rupture of the 
posterior spinal ligaments, and comminution of the vertebral body. Simple compression injuries of 
vertebral bodies were usually stable and conservative treatment was sufficient. Fracture-subluxations 
with rupture of the intervertebral disc and of the interspinous ligament could be reduced by extension ; 
conservative treatment was adequate. Fracture-dislocation with locked facets necessitated open operation 
and grafting. Dy Carl E. Badgley (Ann Arbor) drew attention to the danger of extensive oedema of 
cervical tissues, including the glottis, after attempted reduction in late cases. Dr Paul B. Steele 
(Pittsburgh) condemned inclusion of the occiput in high cervical fusion. Myr V.H. Ellis (London) stressed 
the importance of rupture of the interspinous ligaments which often failed to heal, thus necessitating 
wiring of the spinous processes. It was not always sufficient to wire one pair; the interspinous ligament 
above might also be ruptured. He considered that in some of the reported cases grafting had been 
unnecessarily extensive. Dy Rogers, in reply, said that the principal reason for operation was inability 
to restore the lumen of the vertebral canal by other means. The best time for operation was two to three 
weeks after injury. Which vertebrae to fuse was a matter for careful pre-operative study. Dr Turner 
agreed that cases for operation should be selected carefully. Only twelve of his thirty-six cases had been 
operated upon, but spinal cord lesions did not always brook delay. 

Organisation of an Accident Service—Mr William Gissane (Birmingham, England) reported seven 
years’ experience of organising the Birmingham Accident Hospital which treats 40,000 patients each year. 
He emphasized the importance of skilled treatment from the beginning. Measures to combat shock 
should be available in the reception room, and when necessary at the site of accident. A mobile unit was 
used at Birmingham, with a team including surgeon, assistant, anaesthetist, and nurse. Skin grafting was 
an important measure in the treatment of open wounds with skin loss. In 270 children with burns or scalds, 
necessitating in-patient treatment, the mortality rate was 1-7 per cent. The importance of general treatment, 
of ideal conditions for wound dressing, and of early replacement of destroyed skin, was emphasized. The 
treatment of hand injuries owed much to Sterling Bunnell. Closed hand infections were treated with 
penicillin and minimal drainage. Fractures, dislocations, and sprains formed the largest group of 
injuries; visceral injuries formed less than 0-5 per cent.; special units were used to deal with head and 
chest injuries. Dr John A. Heberling (Pittsburgh) also emphasized the importance of skilled treatment 
of minor injuries, of the value of early skin grafting, and the merit of industrial rehabilitation. In treating 
shock he preferred albumin to plasma. 

Presidential Address—Dy Robert I. Harris (Toronto) recalled that the American Orthopaedic 
Association was founded sixty-one years ago in the atmosphere of Surgery made possible by Lister. The 
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Association was eight years old at the time of Roentgen’s great discovery, In 1912 Macewen’s work on 
the growth of bone was published. Then had come two wars with great surgical advances. During this 
time general surgeons had concentrated on the speciality of visceral surgery. There was a common 
meeting ground in the basic sciences, research, and teaching. The claim of a special field of surgery 
carried heavy responsibilities. Advance must be made over a broader front than simple development in 
technique. There was much to learn from the histology of intercellular substances, from the biochemistry 
and endocrinology of osteogenesis, from the physiology of muscles and muscle fibres, and the anatomy of 
structure and function, and from radiographic studies which might be applied in mass surveys. 


Surgical Approach to the Shoulder Joint—Dy Le Roy C. Abbott (San Francisco) illustrated by 
cinematograph film a comprehensive incision for detachment and downward reflection of the origin of the 
deltoid. The patient was seated with his trunk at 70 degrees from the horizontal. Operations in which 
parts of this exposure might be used included removal of calcified deposits from the supraspinatus tendon, 
anterior capsulorrhaphy for recurrent dislocation, and intra-articular arthrodesis. 


Anatomical Investigation in Lumbar Disc Degeneration—Professor Sten Friberg (Stockholm) 
showed radiographic evidence that the vertebral body above a ruptured disc, especially the fourth, slid 
forwards on flexion movement and backwards on extension movement. One hundred lumbar spines 
from subjects aged 10 to 80 years, mostly 20 to 50 years, had been examined as soon as possible after 
death. Degenerative changes were in the anterior part of the disc, except at the fourth-fifth lumbar level 
where the degeneration was mainly posterior. In eleven of the hundred cases there was protrusion of one of 
these two discs. A technique of radio-opaque injection of discs had been devised as a diagnostic aid. Dry 
Joseph S. Barry (Boston) considered that despite the importance of degenerative changes, acute injury 
was a significant factor. Dy Albert Key (St Louis) did not approve the injection of discs. 

The Use of External Pin Fixation in Late Compound Fractures of War—Dy E. C. Janes (Hamilton) 
described forty-one fractures in military patients admitted twenty-four hours to three weeks after injury ; 
twenty-five were compound with varying degrees of infection of the open wound; sixteen were closed. 
External pin fixation with the Stader splint had involved the use of 164 pins. Of these, thirty-one showed 
infection of the pin track, and eight necessitated operation. All fractures had united except one in which 
amputation was performed for soft tissue damage and nerve injury. Dr John R. Moore (Philadelphia) 
considered that in using external pin fixation three rules should be observed: joints should be avoided ; 
there should be no distraction; adjacent joints should be splinted for the first few days. 

Treatment of Fractures of the Shaft of the Femur—Dy E. Harland Wilson (Columbus) believed 
that internal fixation with screws and vitallium plates was the treatment of choice. He reviewed this 
method in fourteen cases of fracture, and six of operation for limb shortening. Early movements with 
sling suspension were encouraged. Ambulation with crutches was allowed in younger patients when the 
knee could be extended fully, when it could be flexed to the right angle, and when the limb could be raised 
against gravity. A normal range of movement was restored within six months. Myr John C. Charnley 
(Manchester) emphasized the excellent functional results which could be secured by conservative treatment 
even in bilateral fractures of the femoral shafts. Bone plates were unphysiological. Intramedullary 
nailing had advantages in high shaft fractures. Fractures of the lower shaft of the femur were not suitable 
for nailing because of the trumpet shape of the bone, but at this level conservative methods were ideal. 
Mr K. H. Pridie (Bristol) advocated Russell traction and pleaded that fractures of the femoral shaft should 
be protected from the hands of operating surgeons. 


Pedicled Nerve Graft with Discussion on Applicability of the Procedure—Mr F. G. St Clair Strange 
(Canterbury) showed a result of pedicled nerve grafting after eighteen months. The operation had been 
planned for destruction of the median and ulnar nerves in the forearm over such an extent as to preclude 
direct suture. To bridge the median gap by means of a nerve graft with intact blood supply, the lower 
ends of the proximal parts of median and ulnar nerves were sutured end-to-end, the ulnar nerve then 
being divided at a more proximal level without division of the accompanying vessels. At a second stage 
operation, the separated part of the ulnar nerve was swung down as a graft and its former proximal end 
was sutured to the distal strip of the median nerve, the blood supply of the graft then coming across the 
first suture line. Although there was no motor recovery, sensation of good quality returned to the whole 
median distribution. Seddon’s postulate was thus fulfilled—the result of the nerve graft was at least as 
good as the results of direct nerve suture. Dy J. E. Bateman (Toronto) considered that the rigid tests 
which had been applied established this as a successful case of full-thickness nerve graft. Dy Paul B. 
Steele (Pittsburgh) thought that bone shortening might have been considered as an alternative, permitting 
direct suture of both nerves. 





Scoliosis with Paraplegia— Dy K.G. McKenzie and Dy F. P. Dewar (Toronto) said that scoliosis with 
paraplegia was usually congenital, sometimes idiopathic, and less often due to poliomyelitis, rickets or 
Von Recklinghausen’s neuro-fibromatosis. The deformity was severe. Myelograms sometimes showed a 
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block at the apex of the curve. If there was no early response to conservative treatment operation should 
not be delayed. The dura was found to be stretched tightly at the site of angular deformity, thus 
depressing the spinal cord which was not itself stretched ; the pressure was released by division of the dura. 
Dr Arthur Steindler (Iowa) stated that paraplegia occurred in 0-3 per cent. of all cases of scoliosis. Of 
five patients treated by operation, one died and the others were relieved or had steadily improved. 
Other papers read at the meeting which are published in this number of the Journal, or will be 
published in the next number, together with the discussion, include: 

Arthrodesis of the Hip Joint—Ischio-Femoral Method—Mr H. A. Brittain (Norwich, England) 

Peroneal Spastic Flat Foot—Dr Robert I. Harris and Dr T. Beath (Toronto, Canada) 

Arthroplasty of the Knee Joint—End Results—Dr J. Edouard Samson (Montreal, Canada) 

Fascial Arthroplasty of the Knee—Dr J. S. Speed and Dr Philip C. Trout (Memphis, Tennessee) 
Fracture-Dislocation of the Pelvis—Mr F. W. Holdsworth (Sheffield, England) 

Developmental Coxa Vara—Dr A. B. Le Mesurier (Toronto, Canada) 

Arthrodesis of the Ankle Joint—Professor W. E. Gallie (Toronto, Canada) 

Congenital Discoid Meniscus—Mr I. S. Smillie (Edinburgh, Scotland) 

Knee Joint Changes after Menisectomy—Mr T. J. Fairbank (London, England) P 

Compression Arthrodesis of the Knee Joint—Mr John C. Charnley (Manchester, England) 

Denervation of the Elbow Joint for Relief of Pain—Dr James E. Bateman (Toronto, Canada) 
Elephantiasis with Congenital Bands in Children—Dr A. W. Farmer (Toronto, Canada) 


ROYAL COLLEGE OF SURGEONS OF ENGLAND 


Lord Webb-Johnson—We offer our warmest congratulations to the President of the Royal College of 
Surgeons of England who, in the birthday honours list in June 1948, was raised to the peerage. His title will 
be Baron Webb-Johnson of Stoke-on-Trent. His lordship was re-elected President of the College at the 
last quarterly meeting of Council; he thus has the unique distinction of holding this office, with its onerous 
and responsible duties, for no less than eight years, two years longer than Lord Moynihan who was 
president from 1923 to 1928. 

Lectures in the College—A course of lectures on orthopaedic subjects was given at the College in 
Lincoln’s Inn Fieldsin June and July 1948: Bone Growth—Professor H. J. Seddon ; Strains and Sprains—Mr 
H. Osmond-Clarke; Fractures of the Pelvis—Mr J. G. Bonnin; Birth Fractures—Mr Bryan McFarland ; 
Acute Haematogenous Osteomyelitis—Mr R. Weeden Butler; Fractures of the Forearm Bones—Mr John 
Charnley; Pott’s Disease and Pott’s Paraplegia—Mr G. R. Girdlestone; Non-tuberculous Affections of 
the Hip Joint in Childhood and Adolescence—Mr K. I. Nissen; Orthopaedic Appliances—Mr Norman 
Capener ; Injuries of the Wrist and Carpus—Mr Ronald Furlong; Fractures of the Cervical Spine—Mr A. N. 
Birkett ; Derangements of the Knee Joint—Professor T. P. McMurray. 

Lectures on anatomy, applied physiology, and pathology in July included: Bone Growth—Professor 
H. A. Harris; Inflammation and Repair—Professor J. H. Dible; Physiology of Nutrition—Professor J. 
Beattie; Collagen and Keratin—Professor W. T. Astbury; General Pathology of Bone—Professor S. L. 
Baker ; The Autonomic Nervous System—Professor D. T. Harris; Repair of Connective Tissues—Professor 
G. P. Wright; The Source and Transmission of Wound Infection—Professor R. Hare. 

A course of lectures in anaesthesia was held in June and July, and a course of lectures on general, 
oral, and dental surgery will be held in September. There will be a series of seventy-two lectures and 
practical demonstrations in anatomy, applied physiology, and pathology from October 11, 1948, to January 
14, 1949. There will be two lectures daily at 2.45 and 5 p.m., and the practical demonstrations will take 
place in the morning or early afternoon. 

Lectures in surgery to be delivered in the College in the autumn will include :" 





October 4 Traumatic Injuries of the Abdomen—Mr Guy Blackburn. 
1948 5 Treatment of Burns—Mr A. B. Wallace. 
6 The Interpretation of Visceral Pain—Professor F. H. Bentley. 
8 Bone Graft Surgery—Mr H. Jackson Burrows. 


11 Rehabilitation and Surgery—Mr F. S. Cooksey. 
12 Surgery of the Heart and Great Vessels—Mr R. C. Brock. 


13 Pathological Physiology of Arterial Disease—Professor J. R. Learmonth. 

14 Congenital Deformities of the Extremities—Mr Denis Browne. 

15 Surgery of Pulmonary Tuberculosis—Mr T. Holmes Sellors. 

18 High Voltage X-rays in the Treatment of Malignant Tumours—Dr D. W. Smithers. 
20 Surgery of the Sympathetic Nervous System—Professor J. Paterson Ross. 


21 Surgery of Sepsis—Mr P. H. Mitchiner. 
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ORTHOPAEDIC SECTION OF THE ROYAL SOCIETY OF MEDICINE 


The summer meeting of the Orthopaedic Section of the Royal Society of Medicine was held at the 
Essex County Hospital, Black Notley, on July 10, 1948. The morning was devoted to clinical and technical 
demonstrations. Cases which were shown included arthroplasty of the hip, and osteotomy of the spine, by 
Mr Alexander Law; combined skeletal and renal tuberculosis by Mr R. W. Reid; combined skeletal and 
pulmonary tuberculosis by Dr R. C. Cohen; and torticollis by Mr Whitchurch Howell. The treatment of 
tuberculosis of the hip and of the spine was shown by Dr M. C. Wilkinson and Mr D. Dunn. A demonstration 
of tomographic apparatus by Dr Franklyn Wood showed convincingly that tomography is of great value 
in radiographic studies of the spine, sternum, sterno-clavicular joints, and hip joints. Models illustrating 
the pathology and radiographic examination of recurrent dislocation of the shoulder were demonstrated 
by Mr J. C. Adams. 

Bacterium-free filtrate of tuberculous pus—Dr M. C. Wilkinson described the therapertic use of a 
bacterium-free filtrate of tuberculous pus which is under trial at Black Notley Hospital in the treatment 
of skeletal tuberculosis. His suggestion was that the filtrate results in desensitisation of the patient and 
the elimination of allergic reactions. While emphasizing that his clinical researches lacked scientific 
confirmation his impression was that beneficial results occurred in a sufficient number of instances to 
justify further trial. 

Surgical fusion of the tuberculous spine in children—My Denis Dunn discussed the results of 
treatment of spinal tuberculosis in children with special reference to the use of spinal fusion. The 
conclusion he had reached from a study of eighty-nine cases was that fusion as performed in these cases 
was of no value either from the point of view of reducing the mortality, ensuring freedom from recurrence 
of the disease, or preventing deformity. Much interest was shown in this problem during the subsequent 
discussion. My Cholmonley stated that in general he was opposed to grafting in the treatment of spinal 
tuberculosis in children. In his opinion the graft, if mechanically successful, was liable to prevent 
approximation of the partly destroyed vertebral bodies and thus to delay healing. In his opinion the 
breaking of such a graft was a fortunate occurrence. Mr J.C. Scott was in general agreement but suggested 
that spinal fusion was useful in the adult at a stage when the disease was completely quiescent. 
Mr G. Perkins, in putting forward the view widely held in America that grafting should be performed early 
in the course of treatment with a view to providing rigid immobilisation, emphasized that one of the major 
advantages of this method lay in the possibility of preventing gross deformity. 

Orthopaedic Nursing—Miss M. Ruck, Matron at Black Notley Hospital, gave a balanced account of 
the problems of the orthopaedic ward as seen from the nurses’s point of view. She emphasized the need 
for the selection of the most suitable type of girl for the nursing of long-stay orthopaedic cases where the 
maintenance of good morale was of prime importance. She deprecated the recent proposal to curtail 
specialist nursing training. The structural details of an orthopaedic ward which she regarded as most 
important were: capacity of approximately twenty-five beds, with generous spacing; beds to be grouped 
in cubicled units of four or five beds in single row facing a verandah ; a number of single rooms for seriously 
ill patients and for post-operative cases; adequate annexes; and a clinical room for the examination of 
ambulant patients under optimum conditions. 


THE INSTITUTE OF ORTHOPAEDICS 
BRITISH POST-GRADUATE MEDICAL FEDERATION OF THE UNIVERSITY OF LONDON 


In recent years the University of London has set up a Post-graduate Medical Federation under the 
direction of Sir Francis Fraser, to co-ordinate the work of the Post-graduate Medical School with that of 
a series of new institutes in the specialties of neurology, ophthalmology, diseases of the chest, pediatrics, 
orthopaedics, etc., these institutes being based on the world-famous hospitals of Queens Square, Moorfield, 
Brompton, and Great Ormond Street. The Institute of Orthopaedics was established at the Royal 
National Orthopaedic Hospital which carries the great traditions of Little, Tubby, Elmslie, Bankart, 
Fairbank, and other pioneers. This hospital, with its centrally situated town section in proximity to the 
principal University Departments and the Royal College of Surgeons, has also a modern country section 
ten miles away. The two sections between them provide 500 beds. In order to meet the academic 
requirements of post-graduate study, school and laboratory accommodation is being built at both town 
and country branches, and a number of new academic and clinical posts have been established. 


Appointment of Mr H. J. Seddon as Director of Studies—A selection committee representing the 
University of London, the Institute of Orthopaedics, the Royal National Orthopaedic Hospital, and the 
Royal College of Surgeons of England, considered carefully the appointment of Director of Studies. 
Discussions were held with a number of leading orthopaedic surgeons in this country and the Dominions, 
and finally Mr H. J. Seddon, until recently Nuffield Professor at the University of Oxford, was invited to 
become the first Director of Studies of the Institute, and Clinical Director of the Hospital. Mr Seddon, 
who is forty-four years of age, was trained at St Bartholomew’s Hospital, and when he graduated as 
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Bachelor of Medicine in 1925 he was awarded the gold medal. In the same year he became a Fellow of 
the Royal College of Surgeons. In 1930 he was appointed to an instructorship in surgery at Ann Arbor, 
Michigan, under Professor Hugh Cabot and Dr Vernon Hart. On return to London he served as chief 
assistant in the Orthopaedic Department of St Bartholomew’s, 
and shortly afterwards was appointed resident surgeon at the 
Stanmore Branch of the Royal National Orthopaedic Hospital. 
In 1933 he won the Robert Jones gold medal of the British 
Orthopaedic Association for his study on Pott’s paraplegia, and 
in 1935 lectured on ‘‘ Caries of the Thoracic Spine ’’ as Hunterian 
Professor in the Royal College of Surgeons of England. In 1940 
he was appointed to the Nuffield Chair of Orthopaedic Surgery 
in the University of Oxford and was awarded the degree of 
D.M. In 1943 and 1945 he was invited by the Colonial Secretary 
to visit Malta and Mauritius to advise on the outbreaks of 
poliomyelitis. Mr Seddon has already begun his new duties in 
London and we look forward to the increasingly important share 
which the Institute of Orthopaedics will take in post-graduate 
education in collaboration with other London hospitals and with 
the Royal College of Surgeons of England. 


SCIENTIFIC AND ORTHOPAEDIC CONFERENCES 


World Congress on Physical Education—The International 
Congress on Physical Education, Recreation, and Rehabilitation, 





arranged in association with the Olympic Games, was held in 


; Mr H. J. Seddon, recently appointed 
London from July 23 to 26. Representatives attended from Director of Studies at the Institute of 
seventy-one countries including the Dominions and Colonies. Orthopaedics, University of London. 
The Congress was opened by the Minister of Education. Some 


indication was given of physical education in Britain in schools and colleges, physical recreation in 
after-school life, and rehabilitation after industrial injuries. An address on rehabilitation was given by 
Sir Reginald Watson-Jones; a film on rehabilitation in the Royal Air Force was shown by Group-Captain 
Cook and Squadron-Leader E. F. Mason; and there was a demonstration on resettlement of the disabled 
in industry arranged by Messrs Vauxhall Motors, Ltd., of Luton. The closing address was delivered by 
Professor Arthur Newell. 

First International Students’ Clinical Congress—tThe first International Congress of Clinical Medicine, 
arranged by the British Medical Students’ Association, was held in July in London, Birmingham, and 
Oxford, under the presidency of Professor J. A. Ryle of Oxford. Over 200 delegates from more than 
thirty countries attended clinical rounds in hospitals, lectures, the showing of medical films, and visits to 
research laboratories. 


Second International Scientific Conference at Aix les Bains—At the International Scientific 
Conference, held in June, the problems of chronic degenerative arthritis were discussed by thirty-three 
contributors under the presidency of Professor Leriche of Paris. 

Journée Orthopédique Parisienne and XXIIIe Réunion de la Société Fran¢aise d’Orthopédie 
et de Traumatologie—The Journée Orthopédique Parisienne will be held on Friday, October 1, 1948, 
immediately before the twenty-third annual meeting of the French Society of Orthopaedic and Traumatic 
Surgery, under the presidency of Professor Jacques Leveuf. On Friday there will be operative and 
clinical sessions, and on Saturday discussions on the correction of inequality in the length of the lower 
limbs, opened by M. Bertrand of Paris, and M. Trillat of Lyons, and on the treatment of fractures of both 
bones of the forearm, opened by M. Feévre of Paris, and M. Robert Soeur of Brussels. 


Congress of the Czechoslovak Society for Orthopaedic Surgery and Traumatology—The annual 
meeting of the Czechoslovak Society for Orthopaedic Surgery and Traumatology will be held in Prague 
under the presidency of Professor J. Zahradnicek, on September 23 to 26, 1948, when there will be 
discussions on the treatment of congenital dislocation of the hip joint, and on diseases of the locomotor 
system in their relationship to public health. 

Dame Agnes Hunt—Dame Agnes Gwendoline Hunt, D.B.E., R.R.C., founder of the orthopaedic hospital 
in Shropshire now known the world over as the Robert Jones and Agnes Hunt Orthopaedic Hospital, 
and of the Derwen Cripples Training College, died at her home in Baschurch, Shropshire, on Saturday, 
July 24, at the age of eighty-one years. An appreciation of her life, and a commentary on the epoch of 
orthopaedic surgery which, with her passing, is now closed, will be included in the next number of the 
Journal. 
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Book Reviews 


BRITISH JOURNAL OF PLASTIC SURGERY. Edited by A. B. Wattace, M.Sc., F.R.C.S. (Edin.). 
Appearing quarterly, Volume I, No. 1, 936} in. Pp. viii+72, with many figures. 1948. Edinburgh: 
E. & S. Livingstone, Ltd. Price 12/6 single issue, or £2, 2/— annual subscription. 

Plastic surgery was born in the first World War and it reached true maturity in the second. 
It has thoroughly justified itself. This war has not only produced great advances in both plastic surgery 
and orthopaedics, but it has linked them closely and fruitfully. Each has been stimulated and 
improved by the other, to their common great advantage and advancement. Consequently the inception 
of the British Journal of Plastic Surgery may be considered a major event in orthopaedics as well as a 
welcome symbol of the advance of plastic surgery. The distinguished editor and board, and the 
contributors and the publishers are to be congratulated on an excellent first number. Some of the articles 
have no sp2cial interest for orthopaedic surgeons, but there are very good contributions on lymphoedema 
by Rainsford Mowlem, pollicisation of the index finger by James B. Cuthbert and F. T. Moore, and 
construction of the web in syndactyly by Michael C. Oldfield.—H. Jackson Burrows. 





Fic. 5. (Page 58.) Fic. 6. 


Final condition (after pollicisation of index finger). 


PATHOLOGY OF TUMOURS. By R. A. Wittis, D.Sc., M.D., F.R.C.P., Sir William H. CoLiins 
Professor of Human and Comparative Pathology, Royal College of Surgeons, London. 937 in. Pp. 
xxiii+ 992, with 500 figures. Index. 1948. London: Butterworth & Co., Ltd. Price 63/-, plus 1/6 
postage. 

The issue of this new book is opportune and notable. For many years the chief work of reference 
on this subject has been Ewing’s ‘‘ Neoplastic Diseases.’’ But Ewing is now dead and the last edition of 
his book was published in 1940. Though the latter will continue to be used, this newer work will probabiy 
be consulted more frequently alongside the microscope, because it is designed particularly to give diagnostic 
help with the more subtle tumours. The author has imparted to it his own individual outlook, illustrating 
it throughout from his own extensive experience. Those already familiar with his earlier work ‘‘ The 
Spread of Tumours in the Human Body’’ (1934) will recall his wide grasp of the literature, the fine balance 
of his judgment, and commonsense attitude towards various controversial matters: they will know what 
to expect in this larger work and they will not be disappointed. To some he will appear over-dogmatic 
in his interpretation of such arguable topics as Ewing’s tumour of the bones, and his refusal to entertain 
the existence of the primary endotheliomata of serous membranes. But his dogmatism is always 
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founded upon reason, and in such matters his treatment has the merit of being provocative and it 
affords more interesting reading than an inconclusive statement of pros.and cons. 


The first part of the book gives a general account of tumours and their habits along similar lines to 
that of “ Ewing’’; the remainder is devoted to the features of tumours in special sites. The whole is 
lavishly and excellently illustrated, again with an eye to the portrayal of the more problematica! tumours. 
The text is amplified with brief notes of cases seen by the author, and a novel and acceptable feature is 
the addition of short sections in each chapter on the occurrence of analogous tumours in the lower animals. 


A bibliography ends each chapter, and here too the author helps by indicating the articles that he 
considers most useful. For a work of this size, the text and references are astonishingly up-to-date: a 
tribute both to the author and, in these difficult days, the publisher. Altogether this may be judged a 
sane, eminently readable and informative work which will prove of immense value both in the laboratory 
and library.—Dorothy S. RussELL 


HANDBOOK ON FRACTURES. By Duncan EvE, Jun., M.D., F.A.C.S. 9x6} in. Pp. xi+ 263, 
with 129 figures. Index. 1947. London: Henry * 
Kimpton. Price 25/-. 

This well written book enunciates clearly and 
soundly the modern principles of treatment of 
fractures. It does not include dislocations. It is 
intended mainly for senior students and junior 
house-staff, and not for surgeons who specialise 
in accident work. Fig. 6 conveys the impression 
that crutches are usual when walking in a plaster 
cast. The use of penicillin in the management of 
early secondary suture of compound fractures is 
not mentioned, but the general principles of 
their treatment are discussed soundly. Often the 
descriptions are insufficiently precise; for instance 
that dealing with the treatment of a Bennett’s 
fracture would not enable the reader to treat the 
majority of such fractures successfully. Many of 
the reproductions of radiographs are so dark that 
details are obscured.—L. W. PLEWEs. 


DEMONSTRATIONS OF PHYSICAL SIGNS IN 
CLINICAL SURGERY. By Hamilton Baltry, 
F.R.C.S., F.A.C.S., F.1LCS., F.R.S.E., Surgeon, 
Royal Northern Hospital, London. Eleventh 
edition. In four parts, Part I, 845} in. Pp. 
xii+100, with 178 figures, many in colour. 1948. 





Bristol: John Wright & Sons, Ltd. Price 
8/6 each part. Paper cover. Fic. 48. Page 32. 

This book, written by one of the greatest of A case of Charcot’s knee. Spontaneous dislocation 
our surgical teachers, must be a “ best seller.’’ It has occurred. There is also q large perforating 


+e ‘ ulcer of the foot which is covered by the dressing. 
has reached an eleventh edition; it has appeared 1 


in German, Turkish, Spanish, and Bulgarian; and 

it is about to appear in other languages. The author liberally acknowledges help from both sides of 
the Atlantic. Impatient of present difficulties and delays, he is producing this edition in four parts, of 
which the first has now appeared. Such an expedient is not entirely satisfactory ; for instance, this part 
contains a chapter on “‘ Some general principles in the examination of joints,’’ but we must await a future 
part for the detailed examination of individual joints. We deplore, with the author, that ‘ medical 
students’ text-books’’ (and indeed most educational, scientific, and medical works) “‘ have in the main 
to take their turn in delivery of paper from the mills, printing, and binding, with manuals on greyhound 
racing, and ‘ How to Play Poker.’’’ Another difficulty has been the production of colour blocks. Though 
many are first class, others are out of register; but on the whole the illustrations are excellent and are 


commendably numerous. The text is clear, concise, and easy.—H. Jackson Burrows. 
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THE ESSENTIALS OF MODERN SURGERY. Edited by R. M. HanpFiEtp-Jones, M.C., M.S., 
F.R.C.S., Surgeon to His Majesty the King, Surgeon, St Mary’s Hospital, London, and A. E. Porritt, 
C.B.E., M.A., M.Ch., F.R.C.S., Surgeon, St Mary’s Hospital, and Lecturer in Surgery, St Mary’s Hospital 
Medical School, London. Third edition. 946} in. Pp. xix+1256, with 644 figures, many in colour. 
Index. 1948. Edinburgh: E. & S. Livingstone, Ltd. Price 50/--. 

This third edition, which succeeds in the main in its purpose of “‘ providing students and practitioners 
with the essentials of modern surgery in as concise a form as possible.’’ The authors have enlisted the 
co-operation of twelve other contributors, among whom are Brockman, Mercer, and Paton; so that it 
cannot be said that the sections on orthopaedic surgery have been written by men who are unfamiliar 
with their subject. An unusual approach might have been expected. But the book is respectable and 
orthodox, and it differs little from other text-books on Surgery. How one longs for a book written by a 
surgeon who had never read a text-book! It goes without saying, since it is produced by Livingstone’s, 
that it is aestheticaliy satisfying —George PERKINS. 


THE SCIENCE AND PRACTICE OF SURGERY. By W. H.C. Romanis, M.A., M.B., M.Ch. (Cantab.), 
F.R.C.S. (Eng.), F.R.S.(E.), Senior Surgeon and Lecturer in Surgery, St Thomas’s Hospital, London, 
and Philip H. MitcuHiner, C.B., C.B.E., T.D., M.D., M.S. (Lond.), F.R.C.S. (Eng.), D.Ch. (Durham), 
Hon. Surgeon to His Majesty the King, Surgeon and Lecturer in Surgery, St Thomas’s Hospital, London. 
Eighth edition, 9} x7 in. Volume I, General Surgery. Pp. vi+892, with 408 figures and 20 plates. 
Index. Volume II, Regional Surgery. Pp. vii+955, with 316 figures and 8 plates. Index. 1948. 
London: J. & A. Churchill, Ltd. Price 25/— each volume. 

The eighth edition of this well-known text coincides with its coming of age.. We can well 
remember twenty-one years ago the joy with which a certain resident surgical officer showed us the first 
edition with the remark that here at least and at last was a satisfying book on surgery. He was obviously 
right, for a book which goes to eight editions needs no boosting and may almost justify some boasting. 
It is good that both the authors who launched it have been able to revise this edition. A surgical 
text-book soon gets out of date, and since the last edition there have been momentous discoveries, 
such as that of penicillin, which must have made the task of revision somewhat arduous. However, it 
appears to have been done well. 

The book is comprehensive, as may be judged by the fact that there are 1,776 pages of reading matter, 
463 of which deal with subjects which concern the orthopaedic surgeon. Within this space there has been 
included a clear and didactic account of diseases and injuries affecting bones, joints, and nerves. The 
authors have been timid in qualifying their recommendation of the insertion of the Smith-Petersen nail 
for fractured neck of the femur. In the account of hallux valgus they do not mention the operation 
of removal of the base of the proximal phalanx. In the paragraph on the treatment of causalgia, 


periarterial sympathectomy is mentioned, but no reference is made to cervical sympathectomy. These 


are but minor lacunae and they do not detract from the opinion that this book is a credit to authors and 
publishers alike. Just one misprint we found—-Gibson for Sibson.—Zachary CoPeE. 
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